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WARNING: 


HIGH VOLTAGE EQUIPMENT 


THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF 
EXTREMELY HIGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS 
BODILY INJURY OR DEATH. WHEN PERFORMING ANY OF THE PROCEDURES 
CONTAINED IN THIS MANUAL, HEED ALL APPLICABLE SAFETY PRECAUTIONS. 


RESCUE OF SHOCK VICTIMS 


. DO NOT ATTEMPT TO PULL OR GRAB THE VICTIM 
. IF POSSIBLE, TURN OFF THE ELECTRICAL POWER. 


. IF YOU CANNOT TURN OFF ELECTRICAL POWER, PUSH, PULL OR LIFT 
THE VICTIM TO SAFETY USING A WOODEN POLE, A ROPE OR SOME 
OTHER DRY INSULATING MATERIAL. 


FIRST AID 


. AS SOON AS VICTIM IS FREE OF CONTACT WITH SOURCE OF 
ELECTRICAL SHOCK, MOVE VICTIM A SHORT DISTANCE AWAY FROM 
SHOCK HAZARD. 


. SEND FOR DOCTOR AND/OR AMBULANCE. 
. KEEP VICTIM WARM, QUIET AND FLAT ON HIS/HER BACK. 


. IF BREATHING HAS STOPPED , ADMINISTER ARTIFICIAL 
RESUSCITATION. STOP ALL SERIOUS BLEEDING. 


{CAUTION} 


INTEGRATED CIRCUITS AND SOLLD>: STATE DEVICES “SUCH 
KS MOS" PET SS Se SrECTALCY CMOS" AY PCS atc on 
CEPTIBLE TO DAMAGE BY ELECTROSTATIC DISCHARGES 
RECEIVED FROM IMPROPER HANDLING, THE USE OF 
UNGROUNDED TOOLS, AND IMPROPER STORAGE AND 
PACKAGING. ANY MAINTENANCE TO THIS UNIT MUST 

BE PERFORMED WITH THE FOLLOWING PRECAUTIONS: 


I. BEFORE USING IN A CIRCURD. KEBR ACL cea 
SHORTE Dr "FOGETHER EITHER® BY sTREsUSESOR 
VENDOR-SUPPLIED SHORTING SPRINGS OR BY 
INSERTING LEADS INTO A CONDUCTIVE MATERIAL. 


2. WHEN REMOVING DEVICES FROM THEIR CONTAINERS, 
GROUND THE HAND BEING USED WITH A CONDUC- 
TIVE WRISTBAND. 


3. TIPS OF SOLDERING IRONS AND/OR ANY TOOLS 
USED MUST BE GROUNDED. 


4. DEVICES MUST NEVER BE INSERTED INTO NOR 
REMOVED FROM CIRCUITS WITH POWER ON. 


9. PC BOARD, WHEN TAKEN OUTS ORS IES Shiva 
BE LAID ON A GROUNDED CONDUCTIVE MAT OR 
STORED IN A CONDUCTIVE STORAGE BAG. 


Remove any built-in power source, such 
as a battery, before laying PC Boards 
on conductive mat or storing in con- 
ductive bag. 


6. PC BOARDS, IF BEING SHIPPED [O7ii eer ACO 
FOR REPAIR, MUST BE PACKAGED IN A CONDUC- 
TIVE BAG AND PLACED IN A WELL-CUSHIONED 
SUEPPANGSEOX: 
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REVISION 7 
Berti 17,° 1990 
SUBJECT: CHANGE NOTICE 03, FM/AM-1200S/A OPERATION MANUAL 


Instructions to incorporate Revision 07 (P/N 1002-5501-009) into the 
FM/AM-1200S/A Operation Manual (P/N 1002-5501-000). 


To update the FM/AM-1200S/A Operation Manual with the current 
revision, remove and insert the pages listed below: 


Remove pages Insert Pages 
Front Matter 
A and B A and B 
ectio - Ava e Ss 
5-15d Blank/5-16 5-15d thru 5-16 
o-17 5-17 
5-61 5-61 
5-69 5-69 
5-71 5~ 71, 
5-77 thru 5-86 5-77 thru 5-86 
5-89 thru 5-102 5-89 thru 5-102 
Appendices 
A=—5 A-5 
H-1 thru H-16 Blank H-1 thru H-20 Blank 


This revision and FM/AM-1200S/A Operation Manual dated November 15, 
1989 incorporate all previous revisions and Supplements 1 thru 8. 
This revision and FM/AM-1200S/A Operation Manual dated November 1, 
1988, plus Supplement 8, incorporate all previous revisions and 
Supplement 1 through 7. 
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PREFACE 


SCOPE 


This manual contains instructions for operating the FM/AM-1200S/A 
Communications Service Monitor. The instruction level of this manual is 
relatively basic and presupposes no previous experience on the part of 
the operator with a communication service monitor of this type. A basic 
understanding, however, of communication electronics and practical 
troubleshooting methods will be helpful. It is strongly recommended 
that operator be thoroughly familiar with Sections 1 through 3 of this 
manual before attempting to perform any operating procedures contained 
in Section 4. 


APPLICABILITY 


All information contained in this manual applies to both the FM/AM-1200S 
and FM/AM-1200A models, except where otherwise noted. For reasons of 
brevity, whenever text information is applicable to both models, the 
units are referenced as "FM/AM-1200S/A" (instead of FM/AM-1200S and 
FM/AM-1200A separately). 


ORGANIZATION 


The operation manual is divided into the following major sections: 


SECTION 1 - INTRODUCTION 
Provides a brief introduction to the FM/AM-1200S/A including pur- 


pose, functional capabilities and uses. 


SECTION 2 - INSTALLATION 
Provides a step-by-step procedure for setting up the FM/AM- 
1200S/A for operation. 


SECTION 3 - DESCRIPTION OF CONTROLS, CONNECTORS & INDICATORS 
Identifies and functionally describes all FM/AM-1200S/A controls, 


connectors and indicators. 
\NOTE} 


As an operating aid, Figure 3-1 (which locates 
and identifies all FM/AM-1200S/A front panel 
controls) has been incorporated into a fold-out 
page. By extending the fold-out page, the 
operator can easily reference any front panel 
control while simultaneously performing any 
operating procedure contained elsewhere in this 
manual. 


SECTION 4 - OPERATION 
Contains instructions for operating the FM/AM-1200S/A Keyboard 
and VFD.» Using the Keyboard, the operator can enter data into 


the FM/AM-1200S/A in the following modes: 
1... Directs Data. Entry 
2. Programmed Data Entry into Memory 
3. Executed Data Entry from Memory 


In addition to Keyboard operation, this section contains a selection of 
basic operating procedures pertaining to all major functions of the 
FM/AM-1200S/A. 


SECTION 5_- AVAILABLE OPTIONS 


Contains descriptions and operating procedures of available 
options to the FM/AM-1200S/A. 


Useful supplementary information relating to the operation of the 


FM/AM-1200S/A is contained in appendices at the rear of the manual. 
(See Table of Contents for a detailed list of manual contents. ) 
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5-11 TRACKING GENERATOR- OPTION 12 (FM/AM-1200S ONLY) 


FM/AM-1200S CONNECTORS AND 
INDICATORS APPLICABLE TO 
TRACKING GENERATOR OPERATION: 


oo & 14 DUPLEX Output Connector 
— S foe er arp eucea sn 
eae Sales lo - alt ky 34 ANT Connector 
way iF ante 26 37 VFD 


, m 310 
CAL 
PWR ObF Balt SCOPE OVM TONE OUT ormoo a1 M00 SiNAD 
ac EN =~ 
ea @» @ wicace © ( 


22) 


Figure 5-4 FM/AM-1200S Front Panel Controls 
Applicable to Tracking Generator 
Operation 


18 Keyboard "As req'd" 
22 PWR/OFF/BATT Switch "PWR" or “BAToe 
24 VERTICAL ATTENUATOR Any position 
Selector Control except "OFF" 
25 HORIZONTAL Sweep Fully cw 
Vernier Control 
26 HORIZONTAL Sweep 
Selector Control wh MHZ/ Dive 
ci VERT POS=Comtron "Mid Range" 
28 INT Control As req'd 
29 FOCUS Control As req'd 
30 HORIZ POS Control "Mid Range" 
39 MODE Selector Control DUP 


Table 5-4 FM/AM-1200S Front Panel Controls Applicable 
to Tracking Generator 


5-11-1 GENERAL 


The Tracking Generator option allows operators to accomplish the tuning 
and alignment of radio communications components such as notch 
duplexers, circulators, combiners, isolators, etc. The device under 
test is connected between the swept RF output present at the DUPLEX 
Output Connector (14) and the input to the Spectrum Analyzer at the 
ANTENNA Connector (34). 
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5-11-2 SELECTING TRACKING GENERATOR MODE OF OPERATION 


Table 5-4 lists the FM/AM-1200S front panel controls applicable to the 
Tracking Generator operation. To use the Tracking Generator, perform 
the following steps: 


a REP 
i 


ie 


PROCEDURE 


Set the FM/AM-1200S front panel controls to the settings listed 
in Table 5-4. 


Connect the input of the unit under test to the DUPLEX Output 
Connector (14) of the FM/AM-1200S. 


Connect the output of the unit under test to the ANTENNA 
Connector (34) of the FM/AM-1200S. 


{CAUTION} 


MAXIMUM CONTINUOUS INPUT TO THE ANTENNA CONNECTOR 
(34) $MUST=NOT-EXCEED;0.25 WATTS. 


Enter the center frequency of the UUT using the procedure 
outlined in paragraph 4-2-1. 


Press: | oe One of the following displays will appear on 


the VFD: 


Ale 


lis 


i\ 


zeit 


following one of these displays will indicate the 
currently selected mode of operation. Use the 


lain 
CIN 
Caat keys to scroll through the modes until the desired 


selection appears on the VFD. 
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SAE hs - PROCEDURE 


[NoTE} 


Output levels at the DUPLEX Output Connector (14) 
with the Tracking Generator installed are: 


Track High: -5 dBm +3/-5 dB 
Track Med: -15 dBm +7 dB 
Track Low: -40 dBm +5/-10 dB 


1 (PRESS =) *° select the desired output level. 


Ce ee ee em 
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hey le | See 
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ee a ee ee 


Figure 5-5 Typical Tracking Generator Display of a 
Notch Filter notch 


kHz/DIV mS/Div 
kHz/DIV mS/Div 
kHz/DIV mS/DIV 
kHz/DIV mS/DIV 


kHz/DIV mS/DIV 
kHz/DIV mS/DIV 
MHz/DIV mS/DIV 
MHz/DIV mS/DIV 
MHz/DIV mS/DIV 
MHz/DIV mS/DIV 


Table 5-5 Horizontal Sweep Selector Control (Analyzer 
Dispersion Control) Settings and Horizontal Sweep 
Speed 
*All Sweep Speeds are variable by using the Horizontal Sweep 
Vernier Control (25). 
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5-14 CELLULAR TESTING — AMPS: OPTION 15 (FM/AM-1200S ONLY) 
ETACS: OPTION 16 (FM/AM-1200S ONLY) 


PPL ONs METER 

qdone~ Level’ Control 

z Tone Level Control 
evel Attenuator 
rhaer- GOoneno. 
onnector 

utput Connector 
SINAD Connector 
RTICAL Attenuator 
or 

la 

en 


opal ea = eS 


Te FM/AM-1200S 
VERT POS INT FOCUS HORIZ POS 


VERTICAL HORIZONTAL 
Mitr / DIV. 


Chee S a SS >ore 


Cy CS Te |} 7) Ot en xX WO AON 


Control 


a) Connector 


NN EO WmMOs *we<=sz CY 


SH HW WW POR Re 


mr ON Hae 
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RigupBpe 5-9. BM/AMz1200S Front;Panel Controls 


Applicable to Cellular Testing 
Operations 


CONTROL Se uw 
3 MODULATION Selector Control "FM MID" 
4 Modulation METER-=Control Aa ag irae Sp OW Ea 
5 YAR Tone Selector Switch 12 Be es 
7. 1 kHz Tone Selector Switch POE 
10 Preeelvevel: Attenuator, Control 50 dBm 
18 Keyboard As required 
Z2 PWR/OFF/BATT Switch Me Wheeeiee “OA Je) - 
0 HORIZONTAL Sweep Selector Control eat es 0 IBV 
Table 5-12 FM/AM-1200S Front Panel Controls Applicable 
to Gellular Testing Operations 
39 MODE Selector Control - GEN 


peered GENERAL 


The AMPS (Advanced Mobile Phone System) Cellular Option (Option 15) and 
the TACS (Total Area Communications System) or ETACS (Enhanced Total 
mea Communications) Cellular Option” C0ption 16) for the Pes oF ate 
lows an operator to test Cellular Telephones by using the FM/AM-1200S 
Peecamilgie a tell site. The Celiular Test- procedures’ for che aie 
sei nclude instructions for Parameter Setup. Manual/Auto Test Proce- 
dures, Test Result Review and a section on Remote Cellular Test 

Commands for use with ian RS-232 compatible external device. 
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5-14-2 INITIAVSSEIUP 


Begin the Cellular Test Procedure by performing the following steps: 


Sher PROCEDURE 


1. Set.the FM/AM-1200S front panel” controts/ tot ne set tangy dacense ce 
ins lables belize 


Ze Connect .the UUT. torthe. T/R Contiecuore un. 


3... Adjust. VAR: Tone. Level? Control X6)" tor, an simarecati0on Of s haz 
deviation (1.7 kHz deviation for ETACS units) on the MODULATION 
Meter (1). 


If no tone is being generated, enter a tone as de- 
scribed™in-section®4-10.-0f this aaniadoeeenis tone 
will be overridden by the FM/AM-1200S Cellular Test 
programming. A tone of 6000 kHz is recommended 
since this will approximate the SAT frequency. 


Ae: Set VAR. Lome Selectorm switch (5 ).tos,Uee 
5. Set 1 kHz fore Setectar Switcn C7) tole eee 


6.° Adjust I kz Tone. for an S kHz deviation indcieam: on ons one 
MODULATION Meter (1), 


Pea Set 1 KHZ Tone: Selector Swat Ghee CO aU ree 
8. Set VAR Tone Selector Swi tch.C5) feou- Putas 


9. Set MODE Selectors Contro: (39), conevUE 


10. Adjust thesVOEUME Control (40 )Soceresared. 
\NOTE} 


If the volume is set at too high a level, feedback 
from the microphone in the UUT may cause deteriora- 
tion of tested modulation readings. 


ll. Adjust the SQUELCH Control °(41)eunti] sthe SiGui nai carer Ganp seas 
J.US t ~C.0-2s 2 Ollie 


Pee Set MODE Selhector Control (39) toe. cen 
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STEP PROCEDURE 


After the UUT responds, the FM/AM-1200S will display the called 
number on the VFD: 


rita ! fra ted Wee Wierd ad ea eed Fr Card ee 
[eso] (a Ff Sy Be PLS fe oe a fe A ef ho faa Pees Pe 


(with “CCCCCCCCCCC” the number called) 


[NOTE] 


As many as 16 digits may be entered as the number 
called on most mobile units, although only 11 dig- 
its will display on the VFD. However, if fewer 
than 11 digits are entered, that number of digits 
will) be displayed on: the VFD- If no digits are. en- 
mere “ON wie. UU In put une. SEND: “ts: activated. any - 
way, the VFD will display the word “CALL” and the 
remainder of the VFD screen will be blank. If more 
than 16 digits are entered on the UUT keypad, the 
test results will be invalid. 


Preanee FLACE CALL “phase 15 successful and the mobile. UUT: ‘Is con- 
nected with the simulated cell site (the FM/AM-1200S), the follow- 
ing message will be displayed on the VFD: 


mM Ty fe et a rd aes oe oe 0 a 7 
an a ee et L ju i | Og a | a 


After a brief pause, the display will change to: 


IVIVIViV PJ fA ei taels V4 
JAXIXIXIX, PII = 12) SIA =1x] 


This information represents: 


HXXXX — “XXXX” is the Voice Channel Number programmed 
into the FM/AM-1200S during initial programming. 


PL=0 -— The output Power Level number of the UUT 


SAT=X — Is the SAT frequency entered during initial 
programming. This figure will be: 


ST Bd BP FRET ald 
SA t= le 6.0009 Hz 
Sree er bt.3 Oy 
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PROCEDURE 


The FM/AM-1200S’s VFD cursor position on the above display should 
De: cat elves 2h Of cere 


t + 
.-} = 
Press the or | key to change the SAT frequency. 
\NOTE} 


Changing the “SAT=”" frequency number during this 
test will also change the programmed SAT parameter 
of the FM/AM-1200S. 


Use care when changing the SAT frequency. Too 
rapid switching between frequencies may cause the 
FM/AM-1200S to lose the SAT and terminate the test. 


Press the key once to-bDring “the“curnsor*tovthe -C-4oFf “the 
“P.L=0" seqmentsof the VFB edispiayv 


t + 

me 
Use the or Le} keys to scroll through the Power Levels of the 
UUT from PL=0 (the highest power output) through PL=7 (the lowest 


power output). 


While scrolling through the Power Levels, the CRT Display (31) 
should be observed. As each Power Level is set in turn, the CRT 
display should decrease or increase in amplitude as the Power 
Level decreases or increases. 


Pe See key to. Dring, the Cursor. £0 Lhe HAXAA POS) (Ome 
the VFD readout. 


¢ + 
| | 
Begin a manual Handoff Test by pressing the or La key. 


The UUT will handoff using the “HANDOFF INC” number programmed 
into the FM/AM-1200S. 


a EP PROCEDURE 


As tne FM/AM-1200S begins the Handoff Test, the VFD (18) will mo- 
mentarily display: 


NEDA TF Tif ! 
MIAINICIFIE) [FG] WIM 


with “HHHH” the Handoff channel number, then. return to: 


However, the “HXXXX” will now indicate the new (handed off) Chan- 
nel number. ; 


t + 
By continuing to press the or keys, the UUT will continue 
to nandoff until the programmed “HANDOFF END” number (if handing 
OTT Oa nignerm channels numbers or ‘the “HANDOFPOBEG” number (Cif 
handing off to a lower channel number) is reached or exceeded. 
At thatmporteetnesUUTewil| «handoffsfromsthe *HANDOFF-.BEG” or 
“HANDOFF END” channel according to the programmed “HANDOFF INC” 
number. 


\NOTE} 


Performing a Handoff Test in the Manual Test Mode 
will not change the programmed Voice Channel Number 
of the FM/AM-1200S. 


A Handoff Test to a specific channel may also be 
performed by entering the desired channel number on 
the FM/AM-1200S keyboard (18). Channel numbers may 
be entered and edited in the normal manner. The 


“HXXXX” segment of the VFD (18) will change to 
t 


a 
(ei the entered Channel Number. When the D 


or | key is pressed, the UUT will handoff to the 
new channel. 
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PROCEDURE 
|NOTE} 


If an unused channel number is entered as a handoff 
channel or an attempt is made to handoff to an unas- 
Signed channel number using the programmed “HANDOFF 
INC” figure, the VFD will momentarily indicate that 
channel number as a Handoff Channel. However, with- 
out the proper information returned to the UUT, the 
FM/AM-1200S will terminate the Cellular Test. The 
VFD will then display: 


ICIS] 7] SIRTF] IFIGIMET | | | 
This will be followed shortly by: 

myoae ts Taal TH] Th 

ICRI IC] EWM BIEL2] | | | | | | 


as the Cellular Test is terminated, or the VFD may 
immediately display: 


Br ! {AN THC] Th 
JEU | EINPIEN ZL | | LT I 


NOTE} 


Valid Cellular AMPS and ETACS Channel Number and 
associated Transmit and Receive Frequencies are 
listed in Appendices G and H. 


Cellular transmit and receive channels may also be 
set directly from the FM/AM-1200S keyboard and 


2ND RF 
= - 
displayed on the VFD (37) by sressing: (a= 


The VFD shows: 


Onis 


V LWCWNI VIVIVIV 
HE] TEX] JEIMIRIM=| XIX]XIX| 


+ 
If necessary. press to toggle between these two 
Screens. 


Use the FM/AM-1200S Keyboard (18) to enter the 
desired Transmit or Receive Channel number. 


5-14-8 Terminating Manual Cellular Test 


After performing all] ee tests in the Manual Test Mode, press the 


“END” button on the UUT or on the FM/AM-1200S Keyboard (18). 


The VFD will then display: 


[NOTE] 


If any of the preceding Manual Cellular Test Proce- 
UMye ostepss faiis to™occurs —thet testahas:<fai.ted. 


=| =e 
retry tue -veses,; cDhess : = 10 PS 


5-14-9 Manuai Cell-to-Mobile Call and Auto Handoff Test 
Perform a Manua? Cell-to-Mobile Call and Auto Handoff Test bu utilizing 


the following steps: 
Sie P. PROCEDURE 


Exec |! 2ND 6 
= |= ca 
1. Press: [step _|Lruncr || oT 


The following message appears on the VFD: 


on | 
he Press : {ops 


The following flashing message will appear: 


The following flashing message will appear: 


5-77 


06 


Shee = PROCEDURE 
4, Press: 


The following message will appear: 


The Cell-to-Mobile Test sequence will start by the simulated cell 
site (the FM/AM-1200S) performing a Registration Order. While 
this is performed, tne VFD will display: 


as the FM/AM-1200S begins a registration order. If tre mobile 
UUT responds successfully, the Mobile ID Number (MIN) wit be dis- 
played on theeVFD—1Toltowed=by-the-— P--ftradq-: 


(With “MMMMMMMMMM” the MIN number) 


INOTE} 


If the mobile UUT fails to respond to the registra- 
tion order, 


will continue to display but nothing else wil! 
occur. To re-Institute the test soues oe 


on Fj a || om - - = i: 
5m | | oT foe, | - = 


After registration, the FM/AM-1200S will begin the cell-to-mobile 
Call as theovr 0 -dssol ays: 


if the page is successfituige thes foldowingewasile-shortly appear: 
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rep 


PROCEDURE 


The mobile UUT will now begin to ring. Complete the connection 


by lifting the mobile receiver or pressing the “SEND” 


equivalent) on the UUT. 


putton (Cor 


Piet ih) 5) Pild SitathGe SUCOCS ST Ute f.0.)10W10gG—Wiktl appear on the VFD: 


arama Ts oe pe 
MICIBITICJE| (CIOININIETE] Fe] 2 
{NOTE 


If, during programming of the FM/AM-1200S, 


was selected, go on to Step 6 from this point. 
If, during programmina of the FM/AM-1200S, 


J{CQ) NG Pa Nd yt iy lA 
HIAINBIGIEE] [EWNIALBIC IE] 2| 


was selected, the following screen will appear 
Sonunyed: ter MUBILE CONNECTED” is displayed: 


{NOTE} 


The SAT Frequency may be changed, the Power Levels 
may be checked and a Manual Handoff Test may be per- 
formed from the “HXXX PL=0 SAT=X” screen Dy uSing 
the procedures outlined in Paragraph 5-14-3, Manuai 


MOD re Ole delle ne Slee St ODS NEOUGH 9. 


Bree 


quency Error and Meter readings, Manual SINAD Test, 
Check DITMF Digits, Voice Deviation Check and Flash 
Hook Test may also be made at this time by utiliz- 
indeed tayo etiirmes..- 5-144 thru 5-14-8. 


NOTE] 


litesdtipe saeeDs. OT procedures §-14-3. thru, 5°14-9.fail 


TeOeetGGlEre. St Wes test. va Sa it ajalied:... Jo.retry,s press 


i a - it Z EXEC ][ ENTER ae | | 
| | | sa | | | 
i_STEP } |= Cc - ai en anf 10PS jj D | 


| 
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STEP PROCEDURE 
ae Auto Handoff Test 


The FM/AM-1200S will now automatically begin a handoff sequence 
by using the programmed “HANDOFF BEG,” “HANDOFF END,” “HANDOFF 
INC” and “HANDOFF RATE” values while the VFD displays: 


Hear] Pel HP] 


with “HHHH” the current handoff channel. Additional handoffs 
will display on the VFD according to the “Handoff Begin”, “Hand- 
off Increment” and “Handoff End” programmed into the FM/AM-1200S. 


\NOTE} 


If an Auto Handoff to any programmed channel fails, 
the test will*stop' at that, poinc and tne VFDewi. 
display: 


Fitel{ TAREE ht 
mic LPViIL |! 


To repeat the test, press: 
EXEC |[~ 2ND 6 1 t__ |{ ENTER EXEC ][ ENTER |[ 1 t |[ ENTER 
STEP FUNCT OPT 10 PS D OG STEP 10PS D 


is If the mobile unit successfully completes all handoff sequences, 
the VFD will briefly display: 


NA He oO ANHAHE TT | TiO. T 
MIGIRIZICIE| [CIGINIME IE] TIE] 2| 


This will shortly be followed by a brief display of: 


PTAA DT Got ie 7 W ey (toe bic 
MAING) TEISTA | | IPI 


This will be followed Dy: 


VIVIVIV jit fA atta FE Vv 
AXIXIXIX (Pe |= 12} SIA} T= ]] 
\NOTE} 


The SAT Frequency may be changed, the Power Levels 
may be checked and a Manual Handoff Test may be per- 
formed from the “HXXX PL=0 SAT=X” screen by using 
the procedures outlined in Paragraph 5-14-3, Manual 
Mobile-to-Cell Cal lo iest) step. 5 Si oe 


5-80 
06 


NOTE] 


Frequency Error and Meter readings. a Manual SINAD 
Test, a Check of DIMF Digits, a Voice Deviation 
Check and a Flash Hook Test may also be made at 
this time by utilizing the appropriate procedures; 
5-14-4 thru 5=14-8- 


~ae-10 Supervisory Audio Tone (SAT) Measurement 


The SAT output of the UUT may be measured by utilizing the following 
procedure: 


has PROCEDURE 


INOTE} 


The UUT and the FM/AM-1200S must be programmed to 
the same Channel Number to perform the SAT Measure- 
ment. Set the UUT for output on the Voice Channel 
programmed for the FM/AM-1200S. 


Peeeconnect UU Output to 1/R Connector of FM/AM-1200S (11). 
peer turn MODE. Sellector /Cantroi (39:)"to™* REC”. 


3. Using Keyboard (18), enter the desired Voice Channel Number or 
Mobile Transmit Frequency (For the Transmit Frequency of the 
programmed Voice Channel, Ref. Appendix G for AMPS units or 
Appendix H for ETACS units). 


For example, if the programmed Voice Channel is #334, perform 
eitner sveps a thru cor stepstidi thru e. 


2ND RF 
= | = 
a. Press : [FUNCT 


One of the following screens will appear: 


OG 


De. Ifa necesGcary , press: Poe ooca1t tne eGeks CHAN=" (Mobile 


Receive Channel) Screen. 
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Seok PROCEDURE 


3 3 4 || ENTER 
{ Jet st 
Cx Press: 


The VFD indicates: 


LIRIX) | IEIHIRIM=| | [SIS] | 


As an alternative method: 


RF 
= 
d. >ress: (i 


The VFD tndicates: 


[TAL TALTALTAL TATA Lj} 7 
— (ACNenidids PUL 


Using the FM¢AM-1200S Keyboard .(18), .enter..835.020" (The Moe 
bile Transmit/Celi Site Receive frequency for Channel #334) 
as the Receive RF. 


8 3 6 | me] _0 2 0 || ENTER 
| Se) me a =| a= 
eee Ress': a) i 


The VFD indicates: 


[NOTE] 


For, ETACS. cellutar units, use $98:233/ 52Mizeeas ine 
Mobile Transmit/Cell Site Receive frequency and 


8 9 a if : 3 3 if 7 if 5 _ [ENTER 
press: tae 


The VFD indicates: 


~82 
06 


oO 


> PEP 


Te 


PROCEDURE 
till) seemneomanuet Lest instructions for the UUT. for output of 
Tie snr orrom tne untlct s 17R Connector or’ antenna. 
re Luew on UURetransmittter. 


me urn on UU le SAT 2 


c. Program UUT to desired Voice Channel. 


EXEC 2ND 6 
-_ | = 
On the FM/AM-1200S' front panel. press: - | ci 


The VED indicates: 


eel 
me 
Press :Luoes 


The VFD wiil display the flashing message: 


praeecion 


The VFD will stop flashing and the SAT will display on the MODULA- 
woUNeMEReR Gl) Wreh the iModulation MEVER Control’ (4) set to the 
wei) poet ot oO KHZ/ 2x10 Setting. 


SS = 
To digitally display the SAT, press: Lfwcr][nerr 


mre SAT will jdgspvayson the VFD as: 


Wei tne MDL Xe en disc IL Ne OA Tt My KHz) 


RF 
om 
fo exy Lorne: tester presse 
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5-14-11 Signal Tone Measurement 


The Signal Tone output of the UUT may be measured by utilizing the fol- 
lowing procedure: 


DE seer. PROCEDURE 


\NOTE} 


The UUT and the FM/AM-1200S must be programmed to 
the same Channel Number to perform the ST Measure- 
ment. Set the UUT for output on the Voice Channel 
programmed for the FM/AM-1200S. 


1. Connect UUT to 7K Connector Gi 
2c. “Turn MODE Se lertorrmuirirce.co 2 coo ee 


3. Using Keyboard (18), enter the desired Voice Channel Number or 
Mobile Transmit/Cel!l Site Receive Frequency (For the Transmit 
Frequency of the programmed Voice Channel, Ref. Appendix G for 
AMPS suniits Ser Appendix H for ET ACS units). 


2ND RF 
) =| 
As an alternative method, press: [FUNCT 
si 
= 


Use the Key, if necessary, until the VFD displays: 


mIAY, NWN VIVIVIV 
HL IRIX] JEIMIRIMI=|_IXIXIXIX] | 


4. Utilize the manual test instructions for the UUT for Cutputees 
the ST from the unit’s T/R connector or antenna. 


a. Turn’ on UUtT .transmitner: 
br Turn on Ulta 


c. Program UUT to desired Voice Channel. 


EXEC 2nD 6 
Be a.) az 
5. On the FM/AM-1200S front panel. press: =| = OPT 


The VFD indicates: 


> ote, 
06 


SEP PROCEDURE 


1 
fyi 
o.. press. 


The VFD will display the flashing message: 


a5) 
Hing Press the Lo key three times or untin the YVFD displays the 
flashing message: 


im 
ae Press: | 


The. VFO.will,. stop- ashingeand-thessignelFone will display on 
tne MODULATION METER (1) with the Modulation METER Control (4) 
Set=rostne <0 KHZ/%x10 or 60 kH2z/%x10 setting. 


At if. 4 TIAN 
IS}GINAI| TSI] | 1 | | | 


PROG 


2ND 
| 
9. To digitaily display the Signal Tone, press: Lfuxctj|merr 


The Stanal- Ione—wise-cd7sp rayon the-VF Das: 


CiC;LIVIVIViV Mi TI VIVIVIV 
FIC lILININIAITA Piya NANIAIA 


When tne oMD XOXXX> as* theo Signal Tone in kHz. 


RF 
oe! 
me ane Gx it PL Hestest, press: =| 


5-14-12 Manual UUT Registration 


The Registration output of the UUT may be decoded by utilizing the 
following procedure: 


S LEP PROCEDURE 
ou eC neues Registration from its T/R connector or antenna. 


2ND 
See necnce nny AM= cs: Tront panel, press: om | | om 
The VFD reads: 
[[=|MIAINIGIAIL | | [el |AlU[7/G| 
Pi uin A iyi (= PRAM dese he Pea fh | da 


ALB tc 


Ke Kok ke a a ae 


PROCEDURE 
Ey 
Press |= > | 


(ee 
Ba 
Press the - key four? times orwuntil athe. VPDusnhows a tlasning: 


PHE (lo) CALA TACHI YT atti ha 
IRIEIGLZ|S|FIRIBLTZICIM, | || | 
ENTER 
t__} 
Pres Si 


e VFD message will stop flashing and the UUT will output 4a 
gistration message. When it is received, the VFD will display 


PN eee ela 
Ee PETE “iviivi Yiiviivs ZiyVriviivi 


With “MMMMMMMMMMM” as the Mobile ID Number. 


{NOTE} 


If, during programming of the FM/AM-1200S, 


was selected, the first section of the Cellular 
Test Printout will. be printed.(ref. Figure 5-9a), 
This information may be used as information for 
further. testing or as: en An@eming UU record 


S NAMES: ho - hc eee DAT Ek ie ee 
* MOBILE I.D. NUMBER - 3165224981 USER ID# 123 

* MOBILE SERIAL NUMBER - 12900006652 HEX: 810019FC OCT: 20100014774 
* HOME ID - 00020 SCM - 00 SAT - 5970 HZ DCC - 0 [HOME] 
k POWER CLASS I CONTINUOUS BANDWIDTH = 20 MHZ 
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Figure 5-9a Manual UUT Registration Printout (AMPS) 


IFR FM/AM 1200S AMPS CELCUEAR MOUGTCESAUT US ES ee ee 


* 


++ + 


5-14-14 No-Coax Cell-to-Mobile Call 


To make a Cell-to-Mobile Call with no coax connection, 


lowing steps: 


STEP 


LO: 


PROCEDURE 


NOTE] 


To avoid interference with nearby transmitters/ 
receivers, perform the No-Coax Call Procedures in 
an RF-Screened facility. 


Set the FM/AM-1200S Front Panel Controls to the settings as 
lasteédsinitables5s=12¢4 


Install antenna on DUPLEX Output Connector (14). 


Install? antenna on ANT Connector (34). 


2ND 
a 
On the FM/AM-12C0S front panel, press: Lfuct]| of 


+ 

Be) 3 , 
Press the or keys until the VFD displays: 
LRIUIPILIEIX| |HIZIGIH| | | | | | 


ENTER 
(ee 
Press: 


The VFD reads: 


He ae toot FLU a A a a CHAT 
[2 API IE)X| JLZIGIH| | | IGN 
PROG | 2ND 6 
Press: | oo | om 


If necessary, program the FM/AM-1200S to the parameters of the 
UUteas SnOown itebaragrapn 5-14-2,.S$tep 10. 


EXEC |[ 2ND 6 
ic 
Press: |_STeP_||_FUNCT || OPT | 


The VFD shows: 


utilize the fol- 


BAS 4 PROCEDURE 


t 
ci) 
Ll -Pres Satire cl key Six times Or Untit. tne VrD Jud rcacese 


we pe yr] ss, HT) G1 fel Gs 
IMOL ICICI] FPIRISIE] | | I 


ENTER 


He: Press: ead 
The cell site (the FM/AM-1200S) begins paging as the VFD shows: 


MIP DT ie te T byt: 
a a ee | et me i 


13. Turn the mobile unit power on. The FM/AM-1200S will begin a 
mobile unit Registration as the VFD shows: 


IRIEIGUZIST RIAL ZIOIN, | 


14. Continue with a Manual Cell-to-Mobile Call and Aut 
as> shown" *1'w' 5*1'4+95° Step Ss ande ont SPrecciures: 5-1 
thru 5-14-7 may also be performed. 


5-14-15 Cellular Auto Test Procedure 


When the Auto Test is selected, Mobile-to-Cell] Call, tne Cell-to-Mobile 
Call, the measurement of eight transmit power levels for the UUT and 
the Handoff Tests will be performed sequentially. 


To perform the Auto Test, complete tne foilowing steps: 
STEF PROCEDURE 


[ Exec | 2ND 6 
=| = 
1% Press: | sp || punct || ot 


The VFD will display: 


Iti a ay Ry iat 3 Pty ee 
RIEIGIZISI TRIAL ZIOIN, | | | | 


2 
a | 
rape Press :L.20ps 


3. The FM/AM-1200S will perform these tests and measurements: 


Mobile-to-Cell Call 

SINAD Test (if enabled) 

Cell-to-Mobile Call 

Power Level 0 through 7 Measurement 
Handoff Test (if enabled) 

Supervisory Audio Tone (SAT) Measurement 
Signal Tone (ST) Measurement 


STEP PROCEDURE 


The following screens appear sequentially on the VFD: 


Bi, mM 1 ee te, 
ee EIST] | LT I | 


{NOTE} 


DP ao emRe its itd ct 1O0Nn 15 eUnSUGCCES Stihl, ans EaoWi1! 
appear on the VFD: 


IRIEIGIZISITIRIAITIZIOIN, | | IF] 


but the FM/AM-1200S will continue the Auto Test 
with the programmed MIN. 


4. When the 


alm lo] Zz 
WPL IAICNE) ETRE NeT | | LT | 


screen appears and the handset’s “No Service” callout or its 
equivalent goes out, press the “SEND” button on the UUT to place 
a call from the Mobile Unit to the Cell Site (the FM/AM-1200S). 


The following screens will then appear as the Auto Test continues: 


ay 
oi 


Une CCOCCCCEGCLCC.- che number called) 


a9 a = ea 
IMOLPLTICE| (CIOIMNIEVE |THE |) 


\NOTE} 
TIAH CD Ti TerN eae tte 
ISIN D] SEIN BIC IE] [=| 


If during programming: 


was programmed, proceed with Step 5. 


oFER < PROCEDURE 


{NOTE} 


Ts 

IS[ZINIALD] JEWMALBILIE| [=| [2| 
was programmed, the call will end. Proceed to 
YCCUSLaT 


5. After the Mobile unit has been called, the following screen wii] 
appear on the VFD: 


On this screen, the “XXDB” indication is the programmed dB Level 
to be tested. The “= XXX” segment of the screen is the Generate 
Level of the FM/AM-1200S. . The “first. digit, of (ne = 2X0 wae 
blink, indicating this is the cursor position. 


The MODULATION Meter (1) will be at full deflection at this time. 


6. Connect the UUT Handset Audio Output to the EXT MOD/SINAD 
Connector (15) of the FM/AM-1200S. 


\NOTE} 


The SINAD Meter has a range of 3 dB to 20 dB at 

1 kHz, ‘anstaccuracyngt etd mat UZsids sLeAl andean 
Input .Cevél-—-6t—0>-25-VRMS—60—2--VRMS— CEOS VM > Max = 
mum). 


7, Place the 1. kHZi TONE: GENERATOR) Switcn ky? Je posiad c. 


8. Adjust the RF Level Control (9) and RF Level Vernier Control (10) 
for a SINAD indication on the MODULATION Meter (1) equal to the 
“XXDB” level displayed on the VFD. 


See 
06 


ere P 


LO. 


1 WEES 


12. 


Pos 


14. 


PROCEDURE 


Read the RF Level as shown on RF Level Control (9). Enter the RF 
Level as the “= XXX” figure. 


If, for example, the RF Level reading is 108 dBm, press: 
1 0 8 
= 
10 PS bcs BAUD 
{NOTE} 


ENTER 
(ee! 
Do not press until completing Steps 10 and 11. 
Pimceeciven | Kz TUNE GENERATOR SWttCn=t7-)~tOo-Orr . 


Disconnect UUT Handset Audio Output from the EXT MOD/SINAD 
Connector (15)% 


Press: 


Wrimavveal Otie lWenvVel. §AS. tne, AUTO Test continues; this will be 
replaced by: 


At this point, the mobile unit should begin ringing. Complete 


! CoiAsienrgatiml 
i Lyi tric py 


the call by lifting the mobile unit’s receiver or by pressing the 
“SEND” button or its equivalent. The following message should 
appear on the VFD: 


< dik 
06 


SHEP PROCEDURE 


15. The test will then continue with power level c 
unit decreases power as instructed by the FM/AM 
following will appear sequentially on the VFD: 


cks as the mobile 
120052se The 


The “-.>,-_- -* in each power level,check screen will be geptaced 
after a short pause with the relative signal strength readings of 
the mobile unit output. 


INOTE| 


Observe the screens as each signal level is read. 
Each successive reading should be less than the pre- 
ceding one. This power reduction may also be ob- 
served on the MODULATION Meter (1) and the Spectrum 
Anabyzer, CRMIGISp lay seo te 


5-94 
06 


Pa 


Seer 


ri, 


PROCEDURE 


est will continue from this point with a Handoff Test as the 
1 


emte 
D displays: 
a 8] pa) Bo We TIN / 
HeT=SI FT Tle HHE | 


with “HHHH” the current handoff channel. Additional handoffs 
will display on the VFD according to the “HANDOFF BEG”,. “HANDOFF 
INC” and “HANDOFF END” numbers pregrammed into the FM/AM-1200S. 


After the Handoff Test is completed successfully, the following 
will appear on the VFD: 


Had naycie Lt fetta i 
IAIN IGIFIE| [FEIS|7] | | Ph 
{NOTE 


During moStotests -inethe—“AUTO> Lést.Mode;.if the 
desired screen fails to appear, appears with an 


te Odes 


appears, the test will continue. However, when the 
test resuies dueuread atter-tne test ends, 


will appear (See procedure 5-14-7). 


Wuiweea te cie. Ul) Talis che Handoff Test, 


will appear and the test will stop at that point. 


HU ee nr verte Ces ty PRESS: 


Exec |[ ENTER |f 1 + [ENTER EXEC |{_2ND 6 2 
ae], = || = eS = | = 
STEP 1ops || D or svep_||_FuncT || _oPT_|{_20Ps 


ATLeG tne AUTO TeSuuls Pioished,. the VFO will display: 


S-1l4-16 Error Messages 


While performing a Cellular Mobile Unit Test, a number of error mes- 
Sages may appear on the VFD screen of the FM/AM-1200S. A list of these 
error messages, their meanings and some suggested remedies are: 


C-|VIAG rE Cl il z| 7 
SPI ALEN ! my LV a 
\ 


The FM/AM-1200S was unable to acquire a word sync after 10 successive 
attempts. The FM/AM=1200S will continue=to page the mobile unit. 
Check ietting cot, SOQUEL GH (Contig G4 ie 


JEINICIOIRIRIEICT TY IBICNET | | | 
SP VEE ENG NE EST Bi eat | ae 


The Digital Color Code-GDCC) received irom the moby le unittedi de for 
match the one sent. The FM/AM-1200S will continue to page the mobile 
ii ce 


The UUT did not respond with correct information within a set time 
frame or after a certain number oOf-deta~ inquiries Dy the FNAAM-— ieee 


Fe; Nt es re ha Taba tL Aes 
JOIST (SIA T] LTGIME| | | | 


The Supervisory Audio Tone (SAT) was lost. during the test. Check set- 
ting-of SOQUELCH .C onee ei eto iek, 


Pycyenr yey 
EN TEN LAIN 


FM/AM-1200S is not set to within specit ications Otc nic eee 


5-14-17 Test Results Review 


A. 


Manual Test Results Review 


When a cellular unit test is complete, stored test information 


2ND 6 
, ng: on , 
is accessed by pressing: LfncrlL or This presents a list of test 


results on the VFD which is reviewed by pressing or mm 


The manual test result review screens include: 


SAT Deviation Reading in kHz 0-9.999 


RF Transmit Power of Mobile Unit’s (Watts) 0-99.99 


Frequency Error of Mobile’s Transmitter 0000 (w/ decimal ) 


Signaling Tone Deviation 0-99.99 


mth) [ATALANTA TATA TA TAL TAL TATA 
iN IIL III ZZ 
Programmed UUT Serial Number (TACS or ETACS Format) 


(i Ti TALTALTALTALTALTALTALTALTALTALEA CiaAn Vv Peet At 
a Ll VINVINCIIYI YI Yiivilwivilvilw _IUNVIA oa bs 


Programmed UUT Serial Number (AMPS Format) 


NOTE} 


The UUT Serial Number will display as programmed; 
eet tee one owas programmed, “SNX> wt) ] display. 


IMIZIN| [2lei2|-l2i2ia|-j2ia2ia| 
REP) ot EM es VIIYIIYI YVIIZI IY VIIYIYI IY 


Programmed UUT Mobile ID Number 


aed s 
06 
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Bx Test Printout 


When 


is selected during programming of the FM/AM-1200S for a Cellular 
Test, the results of the Auto Test will be directed to the 
printer output pins of the RS-232. connector iand a printi-out of 
the test results may be made. 
Figure 5-10 shows a typical test printout form for AMPS Cellular 
Testing, (Option 15)-and+Figure-5-ii=shows—a-typrealerest. printous 
form forcETACS Cetllutar Testing st0pti oneal). 
KeKKKKEKKEKKE TER FM/AM 1200S AMPS: CELLULAR -MOBEEE AUT Osa boa ee ee 
NAME: <2 keene -~s ee, Beer DA Eee eS * 
* "MOBILE I.D: (NUMBERS = S266224982 USER ID# 123 * 
* MOBILE SERIAL NUMBER - 12900006652 THEX::**81001SFC “20CT= 201000147 /45— 
*iHOME ID = 0002008 CM --=66 SAT? 59°, ON HZ OCC 0 THOME}. ee 
* POWER CLASS I CONTINUOUS BANDWIDTH = 20 MHZ * 
KKK KKK KK KKK KKK KKK KEKKKEKKEKSEK MOBILE INITIATED CALL KKK KKK KKKKKKKKKKEKKKEKEKHK 
* CALLED NUMBER 845678907 * 
* CHANNEL = 334 835.0200/880.0200 MHZ x 
* FREQ. ERROR 0°35 937KH * 
* DEVIATION 2-2 0.62K ie SAT ONLY * 
* TRANSMITTER POWER 03.42 WATTS * 
* HANGUP DEVIATION 09.36 KHZ ST +t SAT * 
KKK KKEKKKKKEKEKKKKKEKKKEKK KK KKK KKK 1s7 DB SINAD Les. KREKEKKKKK KKK KKKKKKKKKKEKEKEHEK 
* ATTENUATOR READING = -111 DB “OR= eo yor vy 2 
Kae KK KKK KKK KKK KKK KKK KKK KKKEK KK HAND-OFF TEST KKK KK KKK KK KKK KKK KKK KK KK KKK 
= CHANNEL = 666 844.9800/889.9800 MHZ * 
* FREQ. ERROR > OR222 0 KHZ * 
* DEVIATION 2 bB OT KHZS3S ATO Nay * 
* TRANSMITTER POWER 03.03 WATTS -s 
TOFS Ke Ke Fe Ce I Fe ROR RE ie ee ek CHS/ENE INITIATED CALL KKEKKKKKKKEKKEKKKKKKKKKKKEKEK 
- CHANNEL = 334 835.0200/880.0200 MHZ ~) 
* BREQ SS ER Rune +0 2370 KHZ * 
* DEVIATION Zo bt IRAE SAT ONLY * 
* TRANSMITTER POWER 03.42 WATTS * 
* RING DEVIATION LO 2745 KHZ $7 Eh. SAT * 
* HANGUP DEVIATION 10.80 KHZ So) fr SAT * 
* POWER LEVEE -iS-+ PASS = 
KARKKKK KKK KK KK KKK KKK KKK KKK KKK KKK KK KKK KKK KK KKK KKK KKK KKK KKK KKKAKKKHEKKKEKEKSHE 


Figure 5-10 AMPS Cellular Test Printout Form 
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eK Me Kk kK kK KKK KKK KOK KK KKK KKK KK KK XK 
*« *« * *« x « 
« COR) & * « *« *« 
* OWN « Km * x a 
*« Ky Ik * * *« «k 
* OOu!x * * * * 
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Figure 5-11 


5+L4-18 


REMOTE 
COMMANDS 


CNTCHN= 
CNTCHN? 
HOMROM= 
HOMROM? 
VOCCHN= 
VOCCHN? 


MIN= 


MIN? 


SERIAL= 


SERIAL? 


RS-232 Remote Cellular Commands 


SATFREQ= 


SATFREQ 
HOMEID= 
HOMEID? 
c= 
DCC? 
HBEG= 
HBEG? 
HEND= 
HEND? 
HONC= 
HINC? 
HRATE= 


HRATE? 


2 


DESCRIPTION 


Set Control 


Channel 


Return Control 


Channel 


Set HOME/ROAM Select 


Return HOME/ROAM Select 


Set Voice Channel 


Return Voice Channel 


Set Mobile I.D. 


Return Mobile I.D. 


Set Serial Number 
Return Serial 


Set SAT Frequenc 


Return SAT Frequenc 


Set Home Area I.D. 


Number 


Number 


Number 


Select 


la 


Return Home Area I.D. # 


Set Digit a-l 


Return Digital 


Color Code 


Color Code 


Set Handoff Test Begin # 


Return Handoff Test Begin # 


Set Handoff End Channel 


Return Handoff End Channel 


Set Handoff Test Increment 


Return Handoff Test Inc. 


Set Handoff Dela 


Return Handoff Dela 


Table 5-13 


Rate 


Rate 


Select 


Range of Values 
T*a0eo 


1-1023 
"HOME", “ROAM” 
"HOME", “ROAM” 
1-1023 
1-1023 


10 decimal digits 


or a eo 66 fe 9? 


10 decimal digits 


OFn Ft a Lael 
8 decimal digits 
8 decimal digits 
5970/6000/6030 
5970/6000/6030 
5 decimal digits 


5 decimal digits 


P=10239 

Be oes 
P1028 
PS 
G=999 

0-999 

0-9 Seconds 


0-9 Seconds 


RS-232 Cellular Testing Commands 


REMOTE 
COMMANDS DESCRIPTION Range of Values 


) PENAB= Seterep iret Enable Pe Endy eo eels dined 
PENAB? Return Printer Enable 1 = Enabled 
Status 0 = Disabled 

PBAUD= Set Printer Baud Rate 0 = 110 4 = 2400 
Lo=s 5300 5 = 4800 
2 = 600 6 = 9600 
3 = 1200 

PBAUD? Return Printer Baud Rate 0 = 110 4 = 2400 
1 = 300 5 = 4800 
2 = 600 6 = 9600 
3 = 1200 

PDATA= Sét-rrinter Data“ Bits 7-6 


PDATA? Return Printer Data Bits Vaor 6 


PSTOP= Set Printer Stop Bits 


PSTOP? Return Printer Stop Bits iL Wsh ae gs 


PPARTIY= Set Printer Parity 0 = None 1 = Odd 
2 = Even 


PPARITY? Return Printer Parity 0 = None 1 = Odd 
) 2 = Even 
CALLC Execute Cell-Initiated 
CabhoarTOCEe Ss $1 nen ies.t 
CALLM Execute Mobile-Initiated 
CabloProcessings Lest 
CALLA Execute Call Processing 
Test in Auto-Test Mode 
CPRES? Return Result of Call P = Pass 
Processing Test F = Fail 


CABORT Abort Cellular Radio Test 
SATDEV? Return SAT Tone Deviation 
Reading 0-9999 


XPWR? Return Mobile Transmitter 
Signal Level 0 - 9999 
XERR? Return Mobile Transmitter -9999 to 9999 


Frequenc Error 


a es Return Signal Tone Deviation 020--to-9999 


Table 5-13 RS-232 Remote Cellular Testing Commands (Cont. ) 
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A-10 DIGITAL VOLTMETER/DTMF DECODE (OPTIONAL) 


AC Volts: 


Frequency Range: 
Voltage Range: 
Accuracy: 
DC Volts: 
Voltage Range: 
Accuracy: 
DIMF DECODE: 
Deviation: 
Mark Time: 
Space Time: 
Sensitivity: 
A-11 MASTER OSCILLATOR 
Standard TCXO (Thru FM/AM-1200A S/N 
Stability: 
Aging: 
Standard TCXO (FM/AM-1200A S/N 1500 


Stability: 
Aging: 
Optional Oven Oscillator: 
Stability: 
Aging: 


45 Hz to 10 kHz 
0 to 100 VRMS 
+10% +2 Counts 


0 to +100 VDC 
+10% +2 Counts 


1 kHz Minimum 

50 mSec Minimum 
50 mSec Minimum 
20 dB FM Quieting 


1499, thru FM/AM-1200S S/N 5411) 
0.5 PPM (0.50° C) 
1 PPM per year 


and on, Option 1 thru FM/AM-1200A S/N 1499; 
FM/AM-1200S S/N 5412 and on, Option 1 thru 
FM/AM-1200S S/N 5411) 


0.2 PPM (0.50° G) 
0.5 PPM per year 


(Option 2) 


0.05 PPM (0.50° C) 
0.25 PPM per year 


A-5 
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A-12 GENERATE AMPLIFIER (OPTIONAL) 


Gain: 


Test Set Output with 
Amplifier Installed: 


30 +2 typical, 250 kHz to 1000 MHz 


Variable to +10 dBm, FM, CW 
Variable to +4 dBm, AM 


A-13. TRACKING GENERATOR (OPTIONAL) 


Frequency Range: 

Output Levels: 
TRACK HIGH: 
TRACK MED: 
TRACK LOW: 


Flatness: 


Tracking Span: 


Output Impedance: 


Spurious: 


Dynamic Range: 


Tracking Range Adjustment: 


A-14 GENERAL CHARACTERISTICS 


Temperature Range: 


A-15 POWER REQUIREMENTS 


Line: 


EXE es 


A-6 
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1 MHz to 999.9999 MHz 


-5 dBm (+3/-5 dB) 
-15 dBm (+7 dB) 
-40 dBm (+5/-10 dB) 


+1 dB over center 80% of displayed area, 
+5 dB over remaining display. 


10 kHz to 10 MHz as set by Spectrum Analyzer 
scan width. 


50 ohm nominal. 


Harmonic and Non-Harmonic are <5 dBc, typically 
10 dB. Image (RF+180 mHz) typically O dBc. 


>70 dB 


-200 Hz to 1.0 kHz minimum as compared to analyzer 
center. 


Oto S07 


105 to 130/210 to 260 VAC 
50 to 400 Hz at 60 WATTS typical. 


12 to 30 VDC nominal, 3.5 AMPS at 12 V typical, 
1.5 AMPS at 28 V typical. 


SECTION 1 - INTRODUCTION 


1 GENERAL 


The FM/AM-1200S/A is a microprocessor controlled, digitally synthesized 
communication service monitor, which integrates the functions of several 
different test instruments into a single, compact and portable unit. 
Utilizing such features as a keyboard entry system, a Vacuum Fluorescent 
Display for digital readout, processor controlled memory functions, a 
CRT capable of displaying oscilloscope inputs and a DTMF encoder used 
simultaneously with the variable audio generator for audio tone 
encoding, the FM/AM-1200S/A incorporates the functions of the following 
test equipment: 


Signal Generator Frequency Error Meter 

Communication Receiver Modulation Meter 

Digital Voltmeter (Option) SINAD Meter 

Oscilloscope Audio Error Meter 

1 kHz (Fixed) Tone Generator Signal Strength Meter 

Variable Tone Generator DUPLEX Generator (with 
(Programmable) a selectable offset) 

DTMF Encoder Spectrum Analyzer 

DTMF Decoder (Option) (FM/AM-1200S only) 

Power Meter Tracking Generator (Option, 


FM/AM-1200S only) 


These capabilities enable the FM/AM-1200S/A to be used in a wide range 
of communication test functions associated with most types of simplex 
and duplex transceiving equipment, including mobile telephone systems, 
AM/FM/SSB transceivers, CB and two-way radio systems, repeaters, etc. 


1-2 SIGNAL GENERATOR/RECEIVER 


The FM/AM-1200S/A Signal Generator is capable of generating modulated or 
unmodulated carrier signals within a range of 250 kHz to 999.9999 MHz 
(in 100 Hz steps), at an output level which is continuously variable 
from -20 to -127 dBm. The generated carrier signal may be AM or FM 
modulated by internal modulation signals from the FM/AM-1200S/A tone 
generators or by external sources applied through front panel modulation 
input connectors defined in Section 3 of this manual. The signal 
generator may also be voice-modulated and keyed through the front panel 
microphone input connector. All of the above described modulation 
sources, or any combination thereof, may be simultaneously applied to 
the carrier signal. During signal generator operation, signals being 
generated can be monitored by the FM/AM-1200S/A receiver and its 
associated monitoring devices. 


The signal generator also features a selectable offset frequency func- 
tion to permit testing of duplex equipment, which receives and transmits 
simultaneously on different frequencies. See paragraph 1-3 for addi- 
tional information about this feature. 


The FM/AM-1200S/A receiver is a triple conversion, superheterodyne 

receiver, capable of monitoring communication signals within a range of g 
250 kHz to 999.9999 MHz, in 100 Hz steps. Signals may be received e, 
"off-the-air" using an external antenna or by direct cable connection 

through the front panel T/R Connector. Associated receiver monitoring 

circuits include a frequency error meter, modulation meter, power meter, 

SINAD meter, signal strength meter, frequency error and demodulated 

audio counters, oscilloscope and spectrum analyzer (FM/AM-1200S only). 


1-3 FM/AM-1200S/A CAPABILITIES 


A prime feature of the FM/AM-1200S/A is the capability of testing both 
Simplex and duplex communication equipment. Simplex operation is 
defined as any equipment that communicates in only one direction at a 
time on the same frequency, including ordinary transmit-receive or 
press-to-talk operation, voice operated carrier and other forms of 
manual or automatic switching from transmit to receive. Duplex opera- 
tion is characteristic of any equipment which transmits on one frequency 
and receives on another frequency between two locations, such as mobile 
telephone systems and repeaters. 


In receive mode, the FM/AM-1200S/A receiver monitors incoming signals 

received "“off-the-air" or applied via direct cable connection through 

the front panel T/R Connector. In this mode, the FM/AM-1200S/A signal 
generator is inactive. In the generate mode, the FM/AM-1200S/A is 

capable of generating modulated or unmodulated carrier signals while the \ 
receiver circuits are simultaneously monitoring the generator. \= 


In the duplex mode, the FM/AM-1200S/A has the capability of generating 
and receiving signals simultaneously. While the receiver section of the 
FM/AM-1200S/A is monitoring incoming signals transmitted by the UUT, the 
FM/AM-1200S/A duplex generator is simultaneously generating signals to 
Stimulate the receiver section of the UUT. The frequency of the 
generated signal from the FM/AM-1200S/A can be offset up to +49.99 MHz 
from the receiving frequency in 10 kHz steps. Three methods of duplex 
testing are available using the FM/AM-1200S/A. They are: 


Duplex Testing using separate Transmit/Receive Lines 
Duplex Testing using one common Transmit/Receive Line 
"Off-the-air" Duplex testing 


The methods of duplex testing are described in detail in Section 4. 


1-4 DATA DISPLAY AND CONTROL FEATURES 


Operator interaction with the FM/AM-1200S/A is facilitated through the 
following primary data display and control features: 


A. KEYBOARD 
The Keyboard provides a means of entering data into the FM/AM- 
1200S/A microprocessor, to control the operation of the RF Fre- 
quency or Tone Generator functions. The Keyboard is also used to 
address the FM/AM-1200S/A programmable functions which utilize the 
automatic storage, retrieval and execution capabilities of the set. 
All Keyboard functions are described in detail in Section 3. 


B. VFD 
The Vacuum Fluorescent Display (VFD) is used to display the current 
Keyboard operating frequencies associated with the FM/AM-1200S/A 
tone generator or RF Frequency functions. The VFD will display any 
telephone number selected during DTMF or IMTS functions (Ref. Sec 
tion 3), provide a digital readout of the selected range of both 
the FREQ ERROR and MODULATION Meters or display Digital Voltmeter 
readings. 


1-5 GENERATOR/RECEIVER SUPPORT FUNCTIONS 
The FM/AM-1200S/A has the following additional operating functions which 


are primarily used to support the generate/receive capabilities of the 
seu: 


Digital Voltmeter (Option) Fixed Tone Generator 
Oscilloscope Programmable Tone Generator 
Modulation Meters Freq Error Meter 


Spectrum Analyzer (FM/AM-1200S Only) 


The application and use of these functions are described in detail in 
Sections 3 and 4. 


1-6 AVAILABLE OPTIONS 


In addition to the standard features of the FM/AM-1200S/A, several 
optional features are available. These include: 


.05 PPM Frequency Standard European Signaling 
Generate Amplifier (ENCODE/DECODE) 
Microphone Tracking Generator 
Telescoping Antenna General Purpose Interface 
Soft Padded Carrying Case Bus (GPIB) 

Digital Voltmeter/DTMF Decode Trunking Radio Testing 


Cellular Telephone Testing 
For a more detailed description and operating procedures, turn to 


Section 5. 


1-3/1-4 Blank 
05 


ght: st Fite Ast 


i lfa2 Off io 0th ines. 
t-s- _— & 


orice * * 
ie . 

SPRSTES- S55 ¥ 

-_ - : ~ A 

4 DLAs * 

ef 2 ieee ‘<2 5° : 


agusenl tise 
oy whe stebon itor: 
Le ? ri eee t< ati Sei Mi cag. 


es a i ~~ | 
MICRA SHAVE 


P : : “ian > 
ry > cae athe “bee eee eee 
‘dil i Sve 3 oe dem eet Taam 


SECTION 2 - INSTALLATION 


i GENERAL 


This section contains information on preparing the FM/AM-1200S/A for 
use, along with installation and operating precautions that will assure 
safe and trouble-free utilization of the unit. 


2-2 PRECAUTIONS 


For operator safety and to prevent possible damage to the FM/AM-1200S/A, 
the following operating precautions should -be observed at all times. 


THE FM/AM-1200S/A CHASSIS AND CASE MUST BE 
CONNECTED TO ELECTRICAL GROUND. CONNECT THE 
FURNISHED AC POWER CORD TO A PROPERLY GROUNDED 
3-PIN RECEPTACLE. THE USE OF A 3-PIN TO 2-PIN 
ADAPTER (PARALLEL GROUND ADAPTER OR ISOLATION 
PLUG) IS NOT RECOMMENDED. 

aul 
ANTENNA CONNECTOR 
THE ANT CONNECTOR IS USED FOR "OFF THE AIR" 
TESTING AND WITH THE OPTIONAL GENERATE AMPLIFIER 
ONT Y= DO NOT CONNECT-‘A> TRANSMITTER: TO! THIS 
INPUT. MAXIMUM INPUT INTO THIS CONNECTOR MUST 


NOT EXCEED 0.25 WATT OR DAMAGE TO THE 
FM/AM-1200S/A WILL RESULT. 


T/R_ CONNECTOR 


DO NOT CONNECT A UUT TRANSMITTER OUTPUT TO ANY 
JACK OTHER THAN THE T/R CONNECTOR. 


MAXIMUM "ON" TIME FOR MEASUREMENT OF UUT 
TRANSMITTER OUTPUT USING T/R CONNECTOR IS: 


>h0e 105150) W =-1eMINUTE, “OND ,-5, MINUTES, “OFF”. 


Y 
50 W = MAXIMUM CONTINUOUS 


DUPLEX OUTPUT CONNECTOR 
DO NOT TRANSMIT INTO THIS CONNECTOR. THIS x 
CONNECTOR IS NOT PROTECTED FOR POWER INPUTS IN ~~ 


EXC Eos Ur Oi. 7 oni 


CRESENTENS Diy 


INTENSITY. 
SCOPE CONNECTOR 


THIS CONNECTOR. 


PWR/OFF/BATT SWITCH 

TO PROVIDE MAXIMUM PROTECTION OF NON-VOLATILE 
MEMORY CONTENTS, ALLOW A MINIMUM OF ONE SECOND 
BETWEEN SELECTION OF "PWR" AND "OFF" POSITIONS. 


DO NOT RAPIDLY CYCLE POWER ON AND OFF. 


IF THE FM/AM-1200S/A IS PLUGGED INTO A VEHICLE'S 
DC SUPPLY, DISCONNE@H THE SET WHIEE “STARRING eGac 
ENGINE. 


REMOVE ANY POSSIBLE STATIC CHARGE FROM AN 
UNTERMINATED ANTENNA BEFORE CONNECTING TO THE 
FM/AM-1200S/A ANT CONNECTOR. THE T/R CONNECTOR 
MAY BES USEDs FORS THIS MPURPOSES 


DO NOT FORCE RF“LEVELACON TROLS» PASHe THEgsS TGRS = = 
Do not apply any signals into the FM/AM-1200S/A other than those defined 
in the operating instructions. Other than the input power and operating 
restrictions described above, any combination of front panel control 
positions will not adversely affect the FM/AM-1200S/A. 


2-3 PREPARATION 


Preparing the FM/AM-1200S/A for operation is a simple procedure which 
consists of the following basic steps (Ref. Figures 2-1 and 2-2): 


STEP RO 
iy, Set FM/AM-1200S/A into a vertical or horizontal operation posi- 
tion, with lid removed. 
rae Apply electrical power to FM/AM-1200S/A as follows: 
{CAUTION} 


THE FM/AM-1200S/A IS SHIPPED FROM FACTORY WITH 

THE AC POWER SELECT SWITCH IN THE 11S SVRGS EOS te 

TION. DO NOT APPLY EXTERNAL POWER ABOVE 115 VAC 

UNLESS SWITCH IS POSITIONED TO 230 V (REF. FIG- 2 
URE 2-3) (REF. APPENDIX A, SPECIFICATION A-14). 


05 


mee, P PROCEDURE 


INT CONTROL 


TBC eM /am-12000 
INT FOCUS HORIZ POS 
AT. 


VERTICAL HORIZONTAL 


PWR/OFF/BATT SWITC T/R 


Fee | =) ae CONNECTOR 


AUX PWR 


SCOPE/DVM CONNECTOR DUPLEX OUTPUT CONNECTOR 


Figure 2-1 FM/AM-1200S/A Front Panel 
EXTERNAL AC Power 


ii Connect furnished AC power cable between 115/230 VAC power source 
and AC Power Input Connector on rear panel of FM/AM-1200S/A. 


es Place PWR/OFF/BATT Switch to "PWR" position. 
EXTERNAL DC Power 
ia Connect supplied DC Power Cable between external 12 to 30 VDC 
power source and DC Power Input Connector on rear panel of 


FM/AM-1200S/A. 


rae Place PWR/OFF/BATT Switch to "PWR" position. 


05 


STEP. = SPROCEDURES = 


EXTERNAL REFERENCE CONNECTOR 
DC POWER INPUT CONNECTOR 
AC POWER INPUT CONNECTOR 
RS=232 CONNECTOR 


CAPTIVE 
SCREWS 


CAPTIVE 
SCREWS 


Figure 2-2 FM/AM-1200S/A Rear Panel 


INTERNAL Battery Operation: 


Li Place PWR/OFF/BATT Switch to "BATT" position. (This is a 
Spring-Loaded ON/OFF Switch.) When operating the test set on 
battery, an internal timer will interrupt power after 
approximately 10 minutes. Depress PWR/OFF/BATT Switch to "BATT" 
position to restore power to test set. 


\NOTE} 


The internal battery is charged whenever the test set 
is connected to external AC or DC power, regardless of 
whether the PWR/OFF/BATT Switch is in either the "ON" 
or “OFF" position. Typical recharge time 1s: ;o2en0urs 
for a full charge. Minimum external DC input required 
for full cha ge sisal oevoU 


05 


(ir 


[NOTE] 


The oven oscillator (Option 02 only) is powered 
by the internal battery when the test set is 
Switched to battery operation. In the battery 
mode, there is no provision for preheating the 
oven oscillator. A 15-minute warm-up period is 
required, with the test set at room temperature, 
in order to stabilize the oven oscillator. 
However, the FM/AM-1200S/A will turn on and 
Operate immediately in the battery mode, but the 
Oven oscillator frequency will not be within 
specifications without the required 15-minute 
warm-up period. It is therefore recommended 
that the FM/AM-1200S/A be connected to an 
external AC or DC power source for the required 
15-minute warm-up period. 


2-4 GENERAL OPERATING DATA 


The FM/AM-1200S/A Communications Service Monitor is shipped with the AC 
Power Select Switch (Ref. Figure 2-3) positioned to "115 VAC". If it is 
necessary to operate FM/AM-1200S/A using 220 VAC, the AC Power Select 
Switch must be positioned to "230 VAC" prior to the application of 


electrical power. The procedure to reposition this switch is as 
follows: 


| AC POWER SELECT SWITCH 


Figure 2-3 AC Power Select Switch Location 


2-5 
02 


2-5 


PROCEDURE 


CASE REMOVAL 


Loosen four captive screws attaching rear escutcheon to Rear 
Panel Heat Sink (Ref. Figure 2-2). 


Remove escutcheon, then slide case from chassis. 
AC POWER SELECT SWITCH POSITIONING 


Remove two screws from Switch Cover Plate (with CAUTION placard) 
to expose AC Power Select Switch (Ref. Figure 2-3). 


Verify position of switch and, if necessary, slide switch indica- 
tor until desired power rating is visible (Ref. Figure 2-3). 


Reinstall Cover Plate (Ref. Figure 2-3). 

CASE INSTALLATION 
Slide case over chassis and engage case in groove of front 
escutcheon. Position rear escutcheon on case. Engage case in 


groove of rear escutcheon and tighten four captive screws 
securing rear escutcheon to Rear Panel Heat Sink. 


EXTERNAL POWER INTERRUPTION PROTECTION 


The FM/AM-1200S/A incorporates an external power interruption protection 


CLECUTL 


in case the external AC power is unexpectedly lost during 


FM/AM-1200S/A use. After power is lost, approximately 15 seconds of 
power will be available to complete or terminate a function. 
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FM/AM-1200S ONLY 


3-1 FM/AM-1200S/A FRONT PANEL (Reference Figure 3-1) 


ITEM NAME DESCRIPTION 


1. MODULATION Meter 
Provides a visual display of modulation levels, RF power levels 
(peak and average), relative signal strength, battery test voltage, 
distortion and SINAD when selected by MODULATION Meter Control (4) 
(See Figure 3-2.) 


2. Modulation Meter Zero Adjustment 
Adjustment screw for mechanical zeroing of MODULATION Meter (1) 
when power to FM/AM-1200S/A is "OFF". 


3. MODULATION Select Control 
Selects modulation and demodulation modes of FM/AM-1200S/A receiver 
for FM, AM, SSB and their associated pre- and post-detection band- 
widths as shown in Table 3-l. 


MODULATION 
SELE CTs ‘CONTRGE DEMODULATION PRE-DETECTION POST-DETECTION 
POSITION MODE BANDWIDTH BANDWIDTH 


AM 
NAR AM 6 kHz 8 kHz 
NORM AM 5 ak Zz 8 kHz 
= e kia 


M 
NAR FM 1. KHZ 8 kHz 
MID FM 200 kHz 8 kHz 
WIDE FM 200 kHz 80 kHz 


Table 3-1 Modulation Select Control Positions 


4. Modulation METER Control 
Selects input source for MODULATION Meter (1) as shown in Table 3-2 
(Reference Figure 3-2). 
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ITEM NAME DESCRIPTION 


MODULATION 
1 (TOP SCALE) 
10 


2 (BOTTOM SCALE) 


Figure 3-2 MODULATION Meter Scales 


MODULATION MODULATION MODULATION 
METER CONTROL INPUT SOURCE METER RANGE METER SCALE 
POSITION EG Sty Bl Roe Bo 


15 WALI S Af} ) 
Sabet Ost FO 
watts (full 
scale) 


T/R CONNECTOR 


FM/AM-1200S/A 
Demodulator 


kKHz/%X10 
tare rosttions ) 


2 kHz DEV/20% AM 
CP thl 14SCad eC) 2f6 
60 kHz DEV/600% 
AM (full scale) 


Bataan EST: Internal 0 to 20 VDC 
Battery 


ANTenna Relative signal None; observe 
Connector strength (not relative deflec- 
calibrated) tion of meter 
needle 


|. EXT MOD/SINAD 0% to 20% 
Connector 

SINAD EXT MOD/SINAD 3 dB to 20 dB 
Connector 


Table 3-2 Modulation Meter Control Positions 


\NOTE} 


For Accurate Power Meter measurements, set RF Level 
Attenuator Control (9) to any position other than 
-20 dBm. 


3-3 
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SECTION 3 - DESCRIPTION OF CONTROLS, 
CONNECTORS & INDICATORS 


3-1 


ITEM 


Ta FM/AM-1200S 
VERT POS INT FOCUS HORIZ POS 


peTaIL A 


VERTICAL HORIZONTAL 


FM/AM-1200S ONLY 


FM/AM-1200S/A FRONT PANEL (Reference Figure 3-1) 


NAME DESCRIPTION 


=| oe oa 1. MODULATION Meter 
Provides a visual display of modulation levels, RF power levels 
(peak and average), relative signal strength, battery test volt 


ag 
distortion and SINAD when selected by MODULATION Meter Control (4 


OEMOD EXT MOD/SINAD ML 


e, 
) 


2. Modulation Meter Zero Adjustment 
Adjustment screw for mechanical zeroing of MODULATION Meter (1) 
Figure 3-1 FM/AM-1200S/A Front Panel Controls, Connectors & Indicators when power to FM/AM-1200S/A is "OFF". 
3. MODULATION Select Control 

se ala es 7 43 POU SIG Sie ae Selects modulation and demodulation modes of FM/AM-1200S/A receiver 
a Dees cnt | = ing 24. VERTICAL Attenuator Selector for PM AM oeSSB and their associated pre- and post-detection band- 
3. MODULATION Select Control Control widths as shown in Table 3-1. 

4. Modulation METER Control 25. HORIZONTAL Sweep Vernier 

5. VAR Tone Selector Switch Control MODULATION 

Ss ppd eee Bey Nang No Ata SELECT CONTROL | DEMODULATION | PRE-DETECTION | POST-DETECTION 

? rs n 

8. 1 kHz Tone Level Control 27. VERT POS Control POSITION MODE BANDWIDTH BANDWIDTH 

9. RF Level Attenuator Control Goes Nie CONE 0 AM 

10. RF Level Attenuator Vernier EoeeEOGUS Control NAR AM 6 kHz 8 kHz 

Control Aero. POS -Contro! NORM AM 15 kHz 2. ki 
bile i /k Connector Slee GRwe DIS play ay 
12. AUX POWER Connector (Option 05 32. GEN/LOCK Control SSB Zz 
Gen. Amp only) S326 LOCK Lamp M 

13. REF CAL Adjustment a2, AND Connector NAR hed 

14. DUPLEX Output Connector 35.) PREQ ERROR Meter Range Selector MID 200 kHz okie 

15. EXT MOD/SINAD Connector Control WIDE 200 kHz 80 kHz 

16. DEMOD Connector 36. FREQ ERROR Meter : alt 

17. TONE OUT Connector 37. VFD (Vacuum Fluorescent Display) Table 3-1 Modulation Select Control Positions 

18. Keyboard 38. FREQ ERROR Meter Zero Adjustment 

19. MIC/ACC Connector 39. MODE Selector Control | 
20. SCOPE/DVM Connector 40. VOLUME Control 4. Modulation METER Control | 
21. AC/GND/DC Switch (Scope) 41. SQUELCH Control Selects input source for MODULATION Meter (1) as shown in Table 3-2 
22. PWR/OFF/BATT Switch 42. SIG Indicator Lamp (Reference Figure 3-2). 


(See Figure 3-2.) 
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ITEM NAME DESCRIPTION 


MODULATION 


1 (TOP SCALE) 


2 (BOTTOM SCALE) 


Figure 3-2 MODULATION Meter Scales 


MODULATION MODULATION MODULATION 
METER CONTROL INPUT SOURCE METER RANGE METER SCALE 
POSITION ceege 6 raise 


15 WATTS (full 
scale) to 150 
watts (full 
scale) 


T/R CONNECTOR 


kKHz/%X10 FM/AM-1200S/A 2 kHz DEV/20% AM 

(All Positions) Demodulator (full scale) to (Re ge. 
60 kHz DEV/6002% 
AM (full scale) 


BATT TEST Internal 0 to 20 VDC 1 
Battery 


SIG ANTenna Relative signal None; observe 
Connector strength (not relative deflec- 
calibrated) tion of meter 
needle 


DIST EXT MOD/SINAD 0% to 202% 1 
Connector 
SINAD EXT MOD/SINAD 3 dB to 20 dB 4 
Connector 
Table 3-2 Modulation Meter Control Positions 


\NOTE| 


For Accurate Power Meter measurements, set RF Level 
Attenuator Control (9) to any position other than 
-20 dBm. 
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ITEM 


10% 


Lt. 


NAME DESCRIPTION 


- VAR Tone Selector Switch 


Selects variable tone as follows: 


"INTL" - Internal modulation of generator output, and TONE OUT 
Connector (17). TONE OUT Connector (17) and HORIZONTAL 
Sweep Selector Control (26) in TONE Position. 


"OFF" - Disconnects tone from internal modulation, TONE OUT 
Connector (17), HORIZONTAL Sweep Selector Control (26) and 
Speaker. 


"SPKR" - Variable tone will be routed to the FM/AM-1200S/A Speaker 
only. 


- VAR Tone Level Control 
Controls variable tone level. 


- | kHz Selector Switch 
Selects 1 kHz fixed tone as follows: 


"INTL" - Internal modulation of generator output and TONE OUT 
Connector (17). TONE OUT Connector (17) and HORIZONTAL 
Sweep Selector Control (26) in TONE Position. 


"OFF" - Disconnects tone from internal modulation, TONE OUT 
Connector (17), HORIZONTAL Sweep Selector Control (26) and 
Speaker. 


"SPKR" - 1 kHz fixed tone will be routed to FM/AM-1200S/A Speaker 
only. 


. taKHz: Fone Level]Control 


Controls 1 kHz fixed tone level. 


. RF Level Attenuator Control 
Controls RF output level of the FM/AM-1200S/A signal generator in 


10 dB steps. 


RF Level Attenuator Vernier Control 


Provides fine adjustment of RF Output Level of FM/AM-1200S/A Signal 
Generator, as indicated on dBm/uv scale. 


T/R Connector 


Generator/Receive Connector. 


{CAUTION} 


DO NOT APPLY MORE THAN 150 WATTS TO THIS CON- 
NECTOR. IRREVERSIBLE DAMAGE TO INTERNAL COMP ON- 
ENTS OF FM/AM-1200S/A MAY RESULT. 


14, 


or. 


15: 


Wis 


18. 


De 


NAME DESCRIPTION 


+12 V is applied to this connector in Generate and Duplex Generate 
modes (for the Option 05, Generator Amplifier Only). 


REF CAL Adjustment 


For adjustment of FM/AM-1200S/A Master Oscillator (TCXO). 


Output Connector (FM/AM-1200A Only) at the selected offset fre- 
quency. For the FM/AM-1200S, the output is -15 dBm (+10) when in 
DUPLEX HIGH mode and -25 dBm (+5 dB) below the DUPLEX HIGH output 
when in the DUPLEX LOW mode. 


In the Tracking Mode (FM/AM-1200S only with Option 12 installed), 
the output is -5 dBm (+3/-5 dB) in TRACK HIGH mode, -15 dBm (+7 dB) 
in TRACK MED mode and -40 dBm (+5/-10 dB) when in the TRACK LOW 
mode. 


EXT MOD/SINAD Connector 

Allows application of external modulation when "Generate" Mode is 
selected. Permits measurement of UUT SINAD and/or Distortion when 
Modulation METER Control (4) is positioned to "SINAD" or "DIST". 


DEMOD Connector 


Allows external scope monitoring of the demodulated received or 
generated audio signal. 


When either VAR Tone Selector Switch (5) or 1 kHz Tone Selector 
Switch (7) are positioned to "INTL"; variable, fixed or both tones 
are present at this connector. 


Keyboard 
Used for data entry and control of FM/AM-1200S/A microprocessor as 


described in paragraph 3-3. 


MIC/ACC Connector 
Allows use of external microphone (Ref. appropriate Pin-Out Table 


in Appendix B). 
{NOTE} 


With microphone connected, depressing MIC Key 
will automatically switch FM/AM-1200S/A 
internally to generate mode if the Mode 
Selector Control (39) is in receive or duplex 
positions. 


04 


“A 


(age 


Pare 


Lise 


24. 


04 


NAME DESCRIPTION 
SCOPE/DVM Connector 


scilloscope or DVM external input. 


CAUTION} 


DO NOT APPLY MORE THAN 100 VDC, 100 VRMS OR A 
COMBINATION OF 50 VDC AND 50 VRMS TO THIS 
CONNECTOR. 


AC/GND/DC_Switch 


Allows selection of AC or DC coupling of oscilloscope external 
input 


power to FM/AM-1200S/A as follows: 


"PWR" position - FM/AM-1200S/A is powered by external AC or DC 
power source. 


"OFF" position - FM/AM-1200S/A is "OFF". 


"BATT" position - FM/AM-1200S/A is powered by internal battery 
(This is a momentary spring-loaded switch to the 
"OFF". position). 


Internal FM/AM-1200S/A battery is continuously 
charged when external AC power or external DC 
power, ABOVE 15 VDC, is connected to set, 
regardless of PWR/OFF/BATT Switch (22) position. 


Divides vertical attenuator rate by a factor of from 1 to 10. In 
the "CAL" position (fully cw), the factor is 1 and the attenuator 
rate is as selected by the VERTICAL Attenuator Selector Control 
(24). In thei-fully ccw position, the factor 4s. 10..> Inaany. ane 
mediate position, the factor is between 1 and 10. 


VERTICAL Attenuator Selector Control 


Turns power "OFF" to Scope Display. 


kHz/%x10 - Allows selection of internal demod audio 
signal. 


V/Div - Allows selection of Scope/DVM Connector (20) 
inputs. 


RESID - Displays residual distortion when MODULATION 
Meter Control (4) is positioned to "SINAD" or 
‘DISie. 


a ee ae ER ee ER AN RR RE RE ES EEE EE Se Ee RES EEE ERE FN SS PSE EN AS A EES RS SS ASR SE A A EE A NC NS SE AON Sa 


ee 


29. 


Ee: 


__NAME 


DESCRIPTION 


Divides horizontal sweep rate by a factor of from 1 to 10. In 
the "CAL" position (fully cw), the factor is 1 and the sweep rate 
is as selected by the HORIZONTAL Sweep Selector Control (26). In 
the fully ccw position, the factor is 10. In any intermediate 
position, the factor is between 1 and 10. 


HORIZONTAL Sweep Selector Control 


FM/AM-1200A Only - Selects horizontal sweep rate of the oscillo- 
scope. This control functions as follows: 


TONE position - Oscilloscope horizontal sweep is driven by 
waveform output of tone generators. 


mS/DIV positions - Represent oscilloscope sweep rate in milli- 
seconds per division, when Scope Horizontal 
Sweep Vernier Control (25) is in CAL position 
(fully clockwise). 


S/DIV positions - Represent oscilloscope sweep rate in micro- 
seconds per division, when Scope HORIZONTAL 
Sweep Vernier Control (25), is in the CAL 
position (fully cw). 


FM/AM-1200S Only - Selects horizontal sweep rate of the oscillo- 
scope or dispersion of Spectrum Analyzer. 
Dispersion Control functions as follows: 


TONE position - Oscilloscope horizontal sweep is driven by 
waveform output of tone generators. 


mS/DIV positions - Represent oscilloscope sweep rate in milli- 
seconds per division, when Scope Horizontal 
Sweep Vernier Control (25) is in CAL position 
(fully clockwise). 


\NOTE} 


The Spectrum Analyzer operates in the following 
positions: 


MHz/DIV positions 
kHz/DIV positions 


04 


eis 


28. 


oe 


302 


shh 


Bite 
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_NAME_ 


DESCRIPTION 


a a ee ee ee 


HORIZONTAL /DISPERSION BANDWIDTH 


lL KHZADEY 300 Hz 

2 kHz/DIV 300 Hz 

5 kHz/DIV 3 kHz 
10 kHz/DIV 3 kHz 
20 kHz/DIV SEKHZ 
50 kHz/DIV 3O-2RHZ 
-1 MHZ/DIV 30 kHz 
.2 MH2/DIV 30 kHz 
-5 MHZ/DIV 

1 MHZ/DIV 


Table 3-3 Horizontal Sweep Selector Control 
(Analyzer Dispersion Control) Settings 


VERT POS Control 
Controls vertical position of CRT trace in Oscilloscope and 

Spectrum Analyzer (FM/AM-1200S only) functions. Spectrum Analyzer 
function is attenuated and limits this control to nominal division 


up or down. 


INT Control 


Controls intensity of CRT trace. Clockwise rotation of control 


increases trace intensity. 
{CAUTION} 


DO NOT OPERATE CRT DISPLAY (31) WITH EXCESSIVE 
TRACE INTENSITY. PROGRESSIVE DAMAGE TO CRT MAY 
RESULT. 


FOCUS Control 
Controls focus of “CRE trace. 


HORIZ POS Control 
Controls horizontal position of CRI trace in Oscilloscope and 
Spectrum Analyzer (FM/AM-1200S only) functions. Spectrum Analyzer 
function is attenuated and limits this control to nominal 1 divi- 


Shon-lett 70reer Yalta: 
CRT Display 


Display screen for Oscilloscope and Spectrum Analyzer (FM/AM-1200S 
only) functions. 


Duplex Generate. Acts as a clarifier when receiving SSB. 


34. 


a) 


36. 


Shs 


ts 


Se 


NAME DESCRIPTION 


LOCK Lamp 
Indicates in the following manner: 


Steady Light - RF frequencies are phase locked. 


Blinking Light - GEN/LOCK Control (32) is out of the "LOCK" posi- 
tion or FM/AM-1200S/A is experiencing a 
malfunction. 


ANT Connector 
External Antenna Input. 


{CAUTION} 


TO PREVENT DAMAGE TO FM/AM-1200S/A INTERNAL 
COMPONENTS, MAXIMUM CONTINUOUS INPUT TO ANTENNA 
CONNECTOR (34) MUST NOT EXCEED 0.25 WATT. 


Selects full scale sensitivity of FREQ ERROR Meter (36) between RF 
and audio frequency ranges. The audio frequency error is 
referenced to the Variable Tone Generator. 


Provides a visual display of the difference between received signal 
frequency and selected FM/AM-1200S/A receiver frequency. 


Provides a visual display of the difference between the DEMOD audio 
Signal frequency and selected variable tone generator. 


paragraph 3-3. 
FREQ ERROR Meter Zero Adjustment 


em i i a ee 


Mechanical zero adjustment for FREQ ERROR Meter (36), when power 
to sFM/AM-1200A is “OFF". 


MODE Selector Control 


GEN Position - Places FM/AM-1200S/A in the generate mode. 
Transmitting into the T/R Connector (11), will 
automatically change FM/AM-1200S/A "Receive". 


REC Position - Places FM/AM-1200S/A in the receive mode to 
receive through the ANT Connector (34). 


DUP Position - Turns on FM/AM-1200S/A Duplex Generator, allowing 
signal output at DUPLEX Output Connector (14) 
and T/R Connector (11). However, the FM/AM- 
1200S/A will remain in the "receive" mode. 
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ITEM 


40. 


41. 


42. 


NAME DESCRIPTION 


|NOTE} 


Full receive capability exists, even when trans- 
mitting into T/R Connector (11). 


DUP GEN Position - Places FM/AM-1200S/A into generate mode with the 
Generator on and offset by a pre-programmed 


amount. 


In this position, automatic receive mode is 
overridden when transmitting into T/R Connector 
(11) with external transmitter. The DUP GEN 
Output is only available at the T/R Connector 
(11) with the level controlled by the RF Level 
Attenuator Control (9). 


VOLUME Control 
Controls volume of FM/AM-1200S/A speaker. 


SQUELCH Control 
Controls receiver squelch threshold. Squelch disables audio out- 
put, freq error and modulation indicators when RF input at ANT 
Connector (34) falls below squelch threshold. 


SIG Indicator Lamp 
When illuminated, indicates input level at ANT Connector (34) is 
above squelch threshold of FM/AM-1200S/A receiver. 


3-2 


FM/AM-1200S/A REAR PANEL 


Figure 3-3 FM/AM-1200S/A Rear Panel Connectors 


43. RS-232/GPIB (Option 13) Connector 45. DC Power Input Connector 


AA, 


AC Power Input Connector 46. External Reference Connector 


NAME DESCRIPTION 


46. 


ee Se ooo 


Female connector for interface with external RS-232 compatible 
keyboard (Ref. appropriate Pin-Out Table in Appendix B). 


ee en ee ee 


DC power connector for 12 to 30 VDC supply. 


External Reference Connector 


application of an external 10 MHz reference frequency. The input 
and output are automatically switched. 
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[NOTE] 


Automatic switching to external source occurs 
when an external 10 MHz reference frequency of 
+5 dB, or greater, is applied at External 
Reference Connector. DO NOT EXCEED & WATT 
INPUT. 


3-3 KEYBOARD AND VFD DESCRIPTION 


1b ike rei) | 
alae il ole ee Mil it aaa Fae ale alt 


DTMF | 7 8 9 + | 2nd 
(Comm) | (mm) | (Oem) | (em) | (ee) | (oe 
imTs | ovm | BAuD| INT | 0 | FUNCT 
TONE | 4 5 6 + | PROG 
(comes) | (eee) | (em | (em) | (eo) | [) 
T SEQ OPT OPT OPT & METER 
OFFSET| 1 2 3 | = | exec 
es) | (me) | (en | (om) be 
scan | 10Ps | 20Ps| opt | 6 | step 
RF | 0 ~ | +/- | _<_ | enter 
Cae _)} 
ise bea Bae A 


Figure 3-4 Keyboard and VFD Layout 


The FM/AM-1200S/A Keyboard and VFD (Vacuum Fluorescent Display) provides 
a means of entering data into the microprocessor to control the various 
operating parameters of the RF frequency, tone generator and duplex 
generator offset frequency. Normal Keyboard operation involves the 
following three basic types of key entry sequences: 


A. @&OUREGI ee MODE 


Key entries allow rnmieetie Cie programming and execution. 


B. PROGRAM MODE 


PROG Key entries allow retrieval, edit and storage without the 
execution. 


C. EXECUTE MODE 


EXEC Key entries allow retrieval and automatic execution without 
edit capability. 


The primary objective of this subsection is to familiarize the operator 
with the methods of making keyboard entries. A complete description of 
the Keyboard and VFD operation is located in Section 4. 
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The FM/AM-1200S/A Keyboard consists of 24 keys which provide a means of 


entering data into the microprocessor to control the frequency of the 
signal generator, receiver, duplex generator offset and tone generator 
functions. 


3-3-1 FUNCTION KEYS 


These keys determine what FM/AM-1200S/A function is selected by the 
Operator. Most keys have a dual function which will select either the 
lst order functions (DTMF, TONE, OFFSET and RF) or 2nd order functions 
mets 1 SEQ, SCAN, DVM, DCS, BAUD, INT, STEP, METER, 10PS, 20PS and a 
selection of 4 additional options). 


Ist ORDER FUNCTIONS (Black Lettering on Keyboard) 
These functions are used to set the operating parameters of: 


Dual Tone Multiple Frequency (DTMF) 

Variable Tone Generator (TONE) 

Duplex Offset Generator Frequency (OFFSET) 
Signal Generator or Receiver Frequencies (RF) 


2nd ORDER FUNCTIONS (Blue Lettering on Keyboard) 
All second order function keys must be preceded by the "2ND FUNCT" Key. 


FREQ ERROR and Modulation Meter Indications (METER) 
Mobile Pulse Dialing/IMTS (IMTS) 

Tone ON/OFF Duration Selection (TSEQ) 
RF Program Function (SCAN) 

Digitally Coded Squelch (DCS) 

Step Function (STEP) 

VFD Intensity (INT) 

Digital Voltmeter (DVM) 

Variable Pulsed Audio @ 10 PPS (10 PS) 
Variable Pulsed Audio @ 20 PPS (20 PS) 
BAUD Rate Set (BAUD) 

FM/AM-1200S/A Future Expansion (OPT) 


{NOTE} 


For a detailed explanation of the Variable 
Pulsed Audio Feature, based on the 2805/1500 
type signalling system, refer to paragraph 
4-4-9, 
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3-3-2 INSTRUCTION KEYS 


These keys instruct the FM/AM-1200S/A processor to perform a specific 
operation or function to permit the execution of a key entry. Specific 
key functions are as follows: 


2ND FUNCT Key - Conditions the FM/AM-1200S/A processor for a 2nd order 
function entry; this key must precede the 2nd function 
entry. When this key is depressed, the VFD will 
display "2ND FUNCTION". 3 


PROG Key - Allows entry into the programming parameters of the 
FM/AM-1200S/A. All Keyboard entries are immediately 
displayed on the VFD but will not be executed by the 
processor, 


EXEC Key - Retrieves stored data and automatically executes the 
data. 


ENTER Key - Instructs processor that the preceding key-in sequence 
has been completed (i.e., RF Freq's, DTMF Sequences, 
etc.). Depress ENTER Key twice to exit from execute 
mode and return to the direct mode. 


3-3-3 CURSOR CONTROL KEYS 


The « and + Keys will move the cursor laterally within the VFD viewing 
area for purposes of changing data values. To change a data value, the 
cursor must be positioned directly on the desired character position 
prior to making a value change. The t and ¥ Keys are used to increment 
(4) or decrement (+) any value positioned in the cursor and any adjacent 
values which are affected by "carry" and "borrow" operations. In addi- 
tion, the ¢ or ¥ keys are used to slew through the stored memory fields. 


3-3-4 DATA ENTRY KEYS 


These keys include standard numerical value keys from 0 through 9, as 
well as eight special symbol keys which are used to enter: 


A. Decimal point (Justifies Tone, Offset and RF Fields) 

B A change of sign (+/-) (Used with Offset, DCS and DVM functions 
only) 

oe A, B, C, D, # and * (telephone associated symbols), used in 
conjunction with the DTMF or IMTS functions. 


\NOTE} 


A, B, C, D, # and * are also used fore program 
preset position selections 10 through 15. 
These data entry keys must be preceded by the 
2nd Function Key. 
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SECTION 4 - OPERATION 


4-1 GENERAL 


On power-up, the FM/AM-1200S/A initiates a memory check. If no error is 
indicated on VFD (37), the last RF Frequency is executed and displayed 
on VFD (37), indicating the test set is ready for direct operation. 


The FM/AM-1200S/A has three modes of operation which are explained in 
the following paragraphs. The three modes of operation are: 


A. Direct Data Entry 
B. Programmed Data Entry into memory 
GC. Executed Data Entry from memory 


4-1-1 Mini-Index of Contents Within This Section. (Refer to Table of 
Contents in Front of Manual for a Complete Listing). 


Paragraph Title Page 
KEYBOARD AND VFD OPERATION 


4.2 Pay eee aa WEE VE ys etc ee fadetat occa ane boo ¢ ws & wisevere w olelels sues 4-2 
4-3 PEogroanmen wa Caran Ur y In COMME MOY Vt isis bile ko wc oc dele cle ove 4-8 
4-4 eee ea COE OTT) creer soc s wa cc else ccs cevcecenws sever 4-21 


BASIC OPERATING PROCEDURES 


4-5 Receiver ReReEe EAS) Thee eet etka alles cyst etal ute veteve ais eleva: «yatertieie s/s 4-28 
4-6 RF Signal Generator Operation (Simplex)...........0.2- 4-34 
4-7 DUO ere Deiat ORs . weet eee 06 e w tee baie ns © ooo e%s 0 0 0%e ee sie 'e 4-40 
4-8 nee Set EE Yd © TOM) occ o-oo ewes c tele ole0 0 see ole%h stems ateme’ ss 4-44 
4-9 Sceeia Col Me tT eee) Yh An) 1) eee A Pun un so sm “0 lucioeutic «cole covledenp 0) 0m. 4-47 
4-10 cage: GSigkeetr qaege Phyo eh ewe ae Se eee nbs Se Se len Pee nae oe 4-49 


RS-232 OPERATION 
4-11 en eres ea OT ecto cette isle c/e's:s o.0\eils 6s 0.600 60 0 9s 4-50 


4-2 DIRECT DATA ENTRY 


The following steps describe the methods of making direct keyboard 
entries to control the FM/AM-1200S/A RF Frequency, Offset Generator Fre- 
quency and Tone Generator Functions. Once a particular function key is 
depressed, the FM/AM-1200S/A assumes a programming/edit and execution 
mode of operation. In this mode, the FM/AM-1200S/A will execute each 


key entry, as it is selected, while allowing the operator the capability 
to edit programmed data indicated on the VFD (37). 


{CAUTION} 


ANY CHANGES IN DATA WHEN OPERATING IN THE 
DIRECT MODE WILL CAUSE CHANGES TO THE PRE- 
PROGRAMMED MEMORY SETTINGS. 


4-2-1 Direct RF Data Entry 


KEY ENTRY VFD (37) INDICATES 


gee [ay oat ie ry NM 
Clale|o|a|e) |MHiZ| | 


FLASHING LOCATION IS 
CURSOR POSITION 


Directly enter the desired RF Frequency using the keyboard digits. 
EXAMPLE: Enter RF Frequency of 123.4567 MHz. 


REYSENGR Gy. VFD (37) INDICATES 


4-2-2 Direct Tone Entry 
KEY ENTRY ACTION 


DEPRESS TONE Key Selected function appears on left side of VFD (37) 


and VFD cursor is positioned on first character. 


02 


NOTE] 


To monitor tone, select "SPKR" with VAR Tone 
Selector Switch (5) and adjust VAR Tone Level 
Control (6) to a comfortable listening level. 


If no key is depressed after approximately 6 


seconds, selection will default to the RF 
function. 


Operator's Choice: Selected number character will be displayed, in pro- 


0 thru 9 Gression, onmvid- (37). 


INOTE} 


While each number key is depressed, its assigned 
tone will be generated and the selected charac- 
ters will appear, in order of selection, on VFD 


(37). To terminate a completed entry, depress 


then -ENFER™: Key: 
Beemer ee: (Darect TONE Entry 


KEY ENTRY VFD (37) INDICATES 


iin 
=||=|= 


EXAMPLE: Wave Shape Selection 


WAVE SHAPE 
FIELD FLASHING 


To change wave shape, use + Key to move cursor to the right until wave- 
form title flashes. Use the + or + Keys to change wave shape. 


(See example on following page for sample wave shapes.) 
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Alternate Method For 


Changing Wave Shape: SIZINIE| 
ENTER @ for Sine Wave SINE WAVE 
1 for Square Wave 


2 for Ramp Wave 7 Is 
3 for Triangle tT {4 
Wave 


TRIANGLE WAVE 


ENTER 
Depress =| Key. 
{NOTE} 


DTMF may be used simultaneously with the 
variable tone generator for audio tone 
encoding. 
4-2-3 Direct DTMF and IMTS Entries 
KEY ENTRY ACTION 


DTMF or IMTS Selected function appears on left side of VFD 
(37) and VFD cursor is positioned on first 


character. 
[NOTE} 


If no key is depressed after approximately 6 
seconds, selection will default to RF function. 


The DTMF tone is set at a fixed level to 
modulate the generator at approximately 


Jip) Ree 
Operator's Choice: Selected character (number, letter or symbol ) 
® thru 9, A thru will be displayed, in progression, on VFD (37). 


D, # and/or * 


02 


F es 


EXAMPLE: Display DTMF 0123456789ABCD#* 


KEYQENTRY 


DTMF 1 2 4 
(eas) — = = 
PULSE 10 PS 20PS OPT 
6 7 8 9 
ae => mz 
OPT DVM BAUD INT 


2ND 
es, 
FUNCT 


VFD (37) INDICATES 


Pe tet ey eed atael daa akc 
ry GIA\BIC D4 


= Bittern oor iia 
4 Welolals | Os 


Displaying Sixteen Digit Number 


MW 
7N 


4-5 
02 


EXAMPLE: Display IMTS (PULSE) $1234567890ABCD#*. 
KEY ENTRY VFD (37): SIND TEGAEES 


Ni TI i NI TI TIFIN 
IND) IEWWINE\TIZIGIN | | | | 


2ND 


ea} 
FUNCT 


DTMF 
PULSE 
Proceed with sequence as in DTMF example. 


ENTER 
Depress Key. 


INOTE} 


Initial pulse tone is the standard IMTS capture 
tone. 


4-2-4 Direct OFFSET Entry 


The OFFSET key is used to set the DUPLEX OFFSET Frequency. The duplex 
generator frequency is the receiver frequency plus the offset frequency. 


KEY ENTRY ACTION 
OFESE) OFFSET appears on left side of VFD (37) and VFD 
cursor is positioned on first character. 
Operator's Choice: Selected character (number) will be displayed on 
g@ thru 9, +/- VF Di 63-72) 


EXAMPLE :_~Enter DUPLEX ORESET of-s)723oMH7 


KEY ENTRY VFO *(37) “INDICATES 


ea | ad Be 
mag Ro Sapo ee 


key is used to change sign. 


Depress Key. 


4-2-5 Meter Function 


VFD (37) will digitally indicate FREQ ERROR Meter (37) and MODULATION 
Meter (1) readings, as selected by FREQ ERROR Meter Range Selector 
Control (35) and Modulation METER Control (4). 


4-6 
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Fie al 2 


TANS : y 


KEY ENTRY 


= 
= 


4-2-6 Set Intensity (VFD) 


WATTS AVERAGE — | WIA 
SINAD. =e} meiG| Fh 
DISTORTION. =< | [alr| 


SIGNAL 


AN 7 oe 
MODULATION = | MiB : 


VFD (37) INDICATES 


TINT TI LEbN ev ArT 

FEIN) TENE} FIZeIN | | 
WR PA|TA|TAITA 
JY bee] MJ \ UII ZI 


carriers 
== ieiGil 
BATTERY TEST — | |BIT 
WATTS PEAK = | WIP 


lst Order Numbers @ thru 9 will change VFD intensity to a preset level 


corresponding to number depressed (@ = minimum and 9 = maximum). 


ce teh 


¥ Keys will slew intensity from minimum to maximum in approximately 4 


seconds. 


KEY ENTRY 


= 
CI 


VFD (37) INDICATES 


—I|N 1] TI CNA T 1) Cea 
L NL PSTN WL Ahelobalethad ble 


4-3 PROGRAMMED DATA ENTRY INTO MEMORY 


The "PROG" Key is used to program up to sixteen different memory loca- 
tions in the FM/AM-1200S/A. The following functions can be programmed: 


RF DTMF/IMTS 
TONE OFFSET 


The following functions can only be programmed for one preset input: 


T SEQ SoetiPs aGhahd 
SCAN STEP (TONE) 
DCS 


4-3-1 Programmed RF Memory 
KEY ENTRY VED C37 2 ENDER ES 


PROG 
ea) 
METER 
(a ae a a A a i) ie yy 
PIRGIGIRIAM| IRIEL Lal | | | | 


Program any one of the memory locations by selecting the number, letter, 


or symbol corresponding to that memory location as shown in Table 4-1. 


Memory Memory 
Location Location 


9 
1 
2 
3 
“ 
5 
6 
7 
8 
2 


(oe a A en 
WOONANPWNMrFQ 


Table 4-1 Program Memory Locations 
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02 


KEY ENTRY VFD (37) INDICATES 


| 3 raya MILI} 7 
LRM) |lolojelejolo} |i] | 


Enter desired frequency into memory. 


\NOTE} 


Leave memory location "@" for the direct mode 
operation because it will change the stored 
memory data. 


EXAMPLE: Program Memory Location "19". 
KEY ENTRY VFD (37) INDICATES 


IRICGIRIAIM) J | || dd I 
PRG RAM RFI lel || | | 
fein WF lwinictriziant | | | | 
LIRIFL I=] Glelajele) iiHiz)_ | 


PROG 
(ae) 
METER 


Enter desired frequency into memory. 


Depress Key. 


02 


4-3-2 Programmed Tone Memory 


KEY ENTRY VFD (37) INDICATES 


PROG = 
= PIRI RIA Fel EE LL LY I 
MILI IA Jl i 

TONE 
= 
T SEQ 


eet fay) aah ae Te | Ng] Rae tee ea Ee “t 
IPR BIG RAIA] |FGIMeE| Let || 


Program any one of the memory locations by selecting the number, letter 
or symbol corresponding to that memory location as shown in Table 4-1. 


KEY ENTRY VEDECS7 )P INDE CATES 


1 
aS. 
10 PS 


Enter desired 6-digit frequency into memory. 


{NOTE} 


After last digit of tone frequency is entered, 
cursor will flash over waveform. 


Enter desired waveform. 
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LO? 


KEY ENTRY 


VB0=(37)- INDECATES 
[olNlel [ololelofele|_ [S| rive] 
[ewe] Telolofetelel Ts\eu1 ] 
HONE] (o/e/e|e/o| [RAMP 


CIN Aad pale kb led T 
PGINE| (Ojo}jo/ojo] [FIR |z) | 


[NOTE] 


+ and + cursor can be used to scroll through 


waveforms. 


EXAMPLE: Program Memory Location "15". 


KEY ENTRY 


PROG 


al 


METER 
TONE 
eal 
T SEO 


2ND 


Wes} 
FUNCT 


VFD (37) INDICATES 
ler laa felt EE Ey 
RGR) [Foie] [el | | 


Ainic] jmlaliminqinin| leltin 


Enter desired frequency and waveform. 


ENTER 


Depress | = 


Key. 
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4. 
03 


[NoTE} 


Leave memory location "@" for the direct mode 
operation because it will change the stored 
memory data. 


4-3-3 Programmed DTMF and IMTS Memory 
DTMF and IMTS (PULSE) functions use the SAME memory location. 


KEY ENTRY VFD (37) INDICATES 


PROG 
al 
METER 


I | 1) Ci} Ma 7. 
lelRloiellel) fl | | tL I 


DTMF 
ES im fr ToT 4-Rat a 


Program any one of the memory locations by selecting the number, letter 
or symbol corresponding to that memory location as shown in Table 4-1. 


KEY ENTRY 


VFD (37) INDICATES 


Enter the desired telephone number (16 digits available) 


EXAMPLE: 


into memory. 
Program Telephone Number 1-316-522-4981 
Aig 


into Memory Location 
KEY ENTRY 


PROG | [ DTMF 3 
| ea a 
METER | | IMTS OPT 
8 ENTER 
= 
BAUD 


VFD (37) INDICATES 


TIME , Cot hath eee 
! ay) =} (Sh bat eg ee i a ae 


12 


EXAMPLE: Program memory location "12". 


KEY ENTRY VFO (37-)- (NDICATES 
i clolnlclalalm! | 
= PIRI ERA ll LE ELI 


SHINEE i= 4 oon ES eA eae 
[2D] FINE] ZION | | | 
a Ori jo yooymM Cyl! f= me, 
= IRIS RAY) ISIE} [| | 
SJIKL Th BIN LIT abet cl Pat th 
Si is CS ENTS aoe a Py 


Enter desired IMTS telephone number. 
ENTER 


Depress |) Key. 


\NOTE} 


The digit under the cursor and all digits to the 
right of the cursor will be blanked upon depress- 
j ENTER 
ing the es Key. 
Leave memory location "@" for the direct mode 
operation because it will change the stored 
memory data. 

4-3-4 Programmed OFFSET Memory 


KEY ENTRY VFD (37) INDICATES 
PROG 
METER 
OFFSET 
SCAN 
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Program any one of the memory locations by selecting the number, letter 
or symbol corresponding to that memory location as shown in Table 4-1. 


KEY ENTRY VFD (37) INDICATES 


1 
rL).6~) Eo J rif iy ty M rae 
IBF ISIEIT) Fe |e/0/o_[Mie|2| 


Me) KEY IS USED TO CHANGE SIGN 


Enter desired offset frequency into memory. Depress Key. 


[NOTE] 


Maximum frequency is +49.99. Any frequency 
above £49.99 will default to +49.99 although 
the entered frequency will be displayed on 


VED—(3:7-)-s 
\NOTE} 


Leave memory location @ for the direct mode 
operation because it will change the stored 
memory data. 


4-3-5 Programmed DCS Memory 
KEY ENTRY VED C372) N DLO Res 


PROG Le 
WIR (ole IRIAIM frt | EE EE | 
= | at ee ee ae ea / 
a TINIE T oti Nida bbe Lee NG 
Ti fn rit Nic CI 
Wic{s| [lolol | INIGIRIMIAL | | 
ae 1 eae eg 
RUPE Coe Fee 
: TINVIEIRI 
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[NOTE] 


Key will change polarity between INVERT and 
« | NORMAL. 


Enter desired DCS Code and Polarity into memory. 

Depress = Key. 

4-3-6 Programmed T SEQ Memory 

T SEQ programs the ON time and OFF time of each of the 16 tone memory 


locations. All 16 (@ thru 15) locations must be programmed as all tone 
locations will be executed in sequential order. Any tone memory loca- 


tions which are not to be executed by the T SEQ function must be give 
ON TIME" and no “OFF TIME”. 


KEY ENTRY VFD (37) INDICATES 


PROG 
a) im q\i-/olol|mM 
SIR GIRIAIM ] 
- JEN, WINE riTeit | tt | 
FUNCT c'\N LI! F ILI IN et ed a 
fiat fea hl Fray, Fae 

EEE | (alojojel | (elelaiel | 

ww) SS) 


TONE MEMORY 
LOCATION 


ON OFF 
TIME (DEAD) 
NUMBER TIME 


if i) 
Use cl Key to set tone memory location gies ea | 
number to zero. | 
\NOTE} 


4 and + Key in the T SEQ Mode are used to 
scroll through the tone memory location numbers 
only. 


n 
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KEY ENTRY VFD (37) INDICATES 


< S 
0 0 0 0 0 
Docs pcs pcs ocs pcs 
Tl |i fA| TA Al fa rA\ fA FA fA 
esi aL | lalaigia|_| \aiZi2|2|_| 
pcs ocs pcs 
Tone memory location is now programmed for no "ON TIME" and no "OFF 
(DEAD) TIME" causing the FM/AM-1200S/A to ignore the tone stored in 
memory location "9" from the tone sequence. 
KEY ENTRY VFD (37) INDICATES 
LLU | [el@lal | jalalale|_| 
I Ww VARA AR A) 
The above key entry sequence programmed tone "1" memory location for an 
"ON TIME" of 1.8 Sec. and for no dead time between execution of the next P 
tone. 


KEY ENTRY VFD (37) INDICATES 


0 0 
= 
pcs DCS 
0 o 0 
S| | | a 
DCS pcs DCS 


The above key entry sequence programmed tone "2" memory location for an 
"ON TIME" of 0.5 Sec. and an "OFF TIME" of 1.0 Sec before execution of 
next tone. The remainder of the tone locations (3 through 15) may be 
set to no "ON TIME" and. no. "OFF TLIME™ oe hf (soc, Sen eGre soe Ones 
executed (see paragraph 4-4-7), the tone entered into tone memory loca- 
tions 1 and 2 will be executed and the rest ignored. 


4-16 
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4-3-7 Programmed Two Tone Sequence 
Two tone sequence, programs the "ON 
and "2", Both memory locations for 
witn- ON TIME" only; all other tone 
must have the 
properly. 


Example 


Memory 


TIME" for tone memory locations "1" 
two tone sequence must be programmed 
memory locations (0 and 3 thru 15) 


"ON TIME" zeroed out for two tone sequence to operate 


Program a two-tone sequence of an 800 Hz tone of 1 second dura- 


tion into memory location 
duration 


ee 


1. Enter the tone 1 frequency. 


PROG TONE 8 
METER T SEQ BAUD 
0 0 
DCS ocs docs 


and * until VFD displays: 


Enter the tone 2 frequency. 


mo 


"ON TIME" 


Press 


Enter the 


Press 


PROG | [ 2ND | [ TONE 3 
= | a Ue 
meter | | Funct| | T sea | |_oPT 
0 7 0 0 
- - 
pes_| | pcs | | ocs | | _ocs 
0 0 
pes_| |_ocs 


ata it 
into memory location 


and a 600 Hz tone of 3 seconds 
"2". by following these steps: 


ED esti een OL CATES 


Tit L 4 CIVTALTALTA Ra EY % te 
GIME! | | |elajaja| [S|ziMe| 


Tit ie | TALTALTA ET-LinhL 
[rele] | | [al@ialal |S) z\Nie} 


for tone 2. 


TF ey TWTALTALTA TAL TAL TATA 
! tx IAI Wid ARV ARY Aga) 
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STEP ___VFO_(37) INDICATES 


4-»-aEnter othe s"0ON «hEME «fo mectone-sk. 


eee ls 
0 0 0 0 
sels 
Docs ocs pcs pcs 
0 0 0 
sss 
pcs DCS docs 


>. -2ero_ out the, ON) LAE tor 
memory location "0", 


ress 
0 0 0 
Aoi 
Docs ocs ocs pcs 
0 0 0 
Borin 
pcs pcs ocs 


7 i TALTALTA FAL TALTALTA 
I Wav VAR ARSE a) 


i fA FAL TALLALTA FAL TALTALTA 
I VJ VIPCIVZIYI VAR AR Aaa) 


6. Use the * to go to memory 
location 3 through 15 and 


set each “ON TIME" to zero. INT] [|_| (alaiaial | |alajaa | 


through 


ic TALTALTALTA IALTAL TALIA 
we VLIWIWiv VLIW ww 


7. To execute two tone sequence, 
) ress EXEC 2ND TONE 
STEP FUNCT T SEQ 


4-17a 
05 


CPiesol yromen 
1 ¥ dd?w eatbas br 
ptsss0f yuomee co: 


bem 
Rei2 Geppsro01g 343 
--- ag ; 


~- or 
¥ 


an stostarart 4 
QIK 


"i 
fof e652 


MISO 6. 


ain Feo ; : 2 


n - 
*. 
- 
= ees | 5 
esis 
Eo? 
s ——s a Saag iemeliteiaipaaethetirds teammeomtane Magen oe 
; 7 — heme pe aye at iemaaiae, Maas sane - 
5 | ae i : bie } 
H y 
7 te ti. ; - 
Ae dma — 
a> 2 rf 


p2oy Dewmre*p0 1g ant 


7-307 not? 
7 € “| 
ae on 
Saal 
7? 


- 
Pi-» 
ras 
3 
we 
a4. > 
Be P 


™~ 


4-3-8 Programmed SCAN Memory 


SCAN programs the section of RF memory locations §@ through 15. 
INDICATES 


KEY ENTRY VFD (37) 


PROG 


C eS a 
= PRONG Ale) Vet | Ed 


INI AG ee tS eo ass fag 
[INDY JFILINC] TI ZIOWN, | | | | 


OFFSET 
i) 
SCAN 
START 


MEMORY 
LOCATION 


The program will scan sequentially through the 
beginning with the start memory location entry 
memory location. Upon reaching the programmed 
scan sequence automatically repeats, beginning 
memory location. 


KEY ENTRY VDSS 7) 


ISIC] Elo} Hiei) lel} | 
UE YJ 


LIRIENSIWIMIE| | (alo} |Sielc| | 


LOCATION 


RF memory locations 

and ending with the stop 
stop memory location, the 
at the programmed start 


INDICATES 


The SCAN will remain at the RF memory location for the programmed resume 


time if squelch is broken. 
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4-3-9 Programmed STEP Memory 


The STEP Key is used in conjunction with the RF and/or TONE functions. 
It provides a means of stepping the last executed frequency up or down 


at a pre-selected increment. 
EXAMPLE: Programming STEP (RF) 
KEY ENTRY VFD (37) INDICATES 


PROG 


METER 


LIINIE 


RF 


fare | ime AAPA rae ha, MILI} 7 
LAR L EL lalololelel MHz | 


Enter desired step frequency. 


Depress Key. 


EXAMPLE: Programming STEP (TONE) 
KEY ENTRY VFD (37) INDICATES 


4-20 


4-4 EXECUTED DATA ENTRY 


The "EXEC" Key retrieves and executes the programmed memory with no edit 
Capability. To exit from this mode and return to the direct mode, 


depress ENTER Key twice. 
4-4-1 EXECUTING RF Functions 


N-F-Dee (3.7) INDICATES 


KEY ENTRY 


RF 


Select Desired RF memory location (Ref Table 4-1). 


4-4-2 Executing TONE Functions 


KEY ENTRY VFD (37) INDICATES 


TONE 
amy 
T SEO 


Select desired TONE memory location (Ref Table 4-1). 


4-4-3 Executing DTMF/PULSE Functions 
$$ —__—_|_ i — - TMF Function 


Ree Nail, VFD (37) INDICATES 


Nai fecal de ads a 
IEE WIE, Tel LL EL ELE 
DTMF 
N/a fe pet | peal 
IEXIE Ie wirle| lairimiel fel | | 


Select desired DTMF memory location (Ref Table 4-1). 
IMTS (PULSE) Function 


KEY ENTRY VFD (37) INDICATES 


Al a tes 1) a es i p 
Paki | wil 9 beseey fn | a A 


DTMF 
ae fe PA fl eee Pe Tht. PA ole pe 
cd lELXIEfclul Tle, fPluie [Sle] [A | 


Select desired IMTS memory location (Ref Table 4-1). 


[NOTE] 


The blinking digit is the one being executed. 


4-4-4 Executing OFFSET Function. 
(Active in DUP and DUP GEN Modes only). 
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KEY ENTRY VFD (37) INDICATES 


V4 
leet! tel | Ld tL | 
IS es hs | Se pee Oe | ee Fe a he 
IEE Tel Iolellslelr| [a 


OFFSET 


SCAN 


Select desired OFFSET memory location (Ref. Table 4-1). 
4-4-5 Executing SCAN Function 
KEY ENTRY VFD (37) INDICATES 


me Noe a reed fe a Ud WB 

= lea] FEWINIELFZIOIN, | | LI 
Et eilaaet elt areriy? AVI | 7 

= RIF) ilojeojejaia} |viyiZ| | 


Reference paragraph 4-3-7 for a detailed explanation of the SCAN 
function. 


4-4-6 Executing DCS Function 


FM/AM-1200S/A will transmit entered DCS code only when MODE Selector 
Control (39) is in "GEN" position. With MODE Selector Control (39) in 
"REC" position, the VFD (37) will indicate any valid DCS code received 
in the program mode. It will not indicate an inverted code received or 
any alias codes. The VFD will display only DCS Standard codes listed in 
Table 4-2, 
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KEY ENTRY VFD (37) 


“ 


2ND 


FUNCT 


2 162 503 
506 165 251 
174 172 311 064 432 


INDICATES 


Table 4-2. List of Current. 0Cs7todes 


[NOTE] 


The bar above the number represents the 


binary complement. 


NOT use a number and its complement in the same system. 


DO 


bmi 


) 4-4-7 Executing T SEQ Function 


Tone sequence will execute all preset tone memory locations (f thru 15) 
which are programmed with an "ON TIME". 


KEY ENTRY VFD=(37,) INDICATES 


2ND 
Se iN ei fee er | Ned | ae MWNI 
rl lena) JEWINICITIZIOIN| | | || 
aa Tlralnitec cil lel alan Thade 
(GINE} |o|oja|g|ajo} |S) T|Nie| 


\NOTE} 


The tone displayed on the VFD (37) is the tone 
being executed. The last tone executed will 
remain displayed although the tone generator is 
turned off. 


4-24a/4-24b Blank 
| 02 


4-4-8 Executing STEP (RF and TONE) Function 


This function steps the last executed frequency up or down at the pre- 
programmed increment. 


RE ssa crorunctron 


KEY ENTRY VED: (37) INDICATES 


a 


2ND 


FUNCT 


‘le CO fal tant teal tot) al Val NA} lt} 7 


Depress t+ or ¥. Key to step the RF Frequency up or down by the pre- 
programmed increment. 
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TONE STEP FUNCTION 
KEY ENTRY VFD (37) INDICATES 


2ND 
a 
FUNCT 
EXEC 
sy) 
STEP 
TONE 
i) 
T SEQ 


Depress + or ¥ Key to step the Tone Frequency up or down by the pre- 
programmed increment. 


[NOTE] 


Once the STEP Function has been selected and 

the desired increment entered, the step function 
will remain valid until a Function Key is 
depressed. 


a a 


4-4-9 Executing Variable IMTS Audio Function 


\NOTE} 


This function is based on the 2805/1500 type of 
Signalling system, but allows any variable tone 
frequency and waveform to be used, including 
2805/1500. 


This function allows the variable tone entered in Tone Memory Location ? 
to be used with any of the telephone numbers entered in DTMF/PULSE 
Memory Locations Q through 15. The created pulse may be set at repeti- 
tion rates of 10 or 20 pulses per second. 


To use this function, program desired telephone numbers into DTMF/IMTS 
memory locations as shown in paragraph 4-3-3, and program desired 
variable tone frequency and waveform into Tone Memory Location Q as 
shown in paragraph 4-3-2. Then perform the following steps: 


KEY ENTRY VFD (37) INDICATES 


2ND 


FUNCT 


Press the key(s) corresponding to the desired DTIMF/IMTS memory location 


(Ref. Table 4-1). 
\NOTE} 


The blinking digit is the one being executed. 


If further telephone numbers are to be executed at the same pulse repe- 
tition rate and the same variable tone frequency and waveform, press the 
key(s) corresponding to the new DTMF/PULSE memory location. 
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4-5 
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RECEIVER OPERATION 


Figure 4-1 


FM/AM-1200S/A CONNECTORS 
AND INDICATORS APPLICABLE 
TO RECEIVER OPERATION: 


1 MODULATION Meter 
11 T/R Connector 


15 EXT MOD/SINAD Connector 


16 DEMOD Connector 

20 SCOPE/DVM Connector 
3) neh pts pLay 

34 ANT Connector 

36 FREQ ERROR Meter 

Sel RB 


FM/AM-1200S/A Front Panel Controls 


Applicable to Receiver Operation 


CONTROL 


MODULATION Select Control 

Modulation METER Control 

Keyboard 

PWR/OFF/BATT Switch 

Scope VERTICAL Attenuator 
Vernier Control 


VERTICAL Attenuator 
Selector Control 

Scope HORIZONTAL Sweep 
Vernier Control 


HORIZONTAL Sweep 
Selector Control 


VERT POS Control 
INT Control 
FOCUS Control 
HORIZ POS Control 
GEN/LOCK Control 
FREQ ERROR Meter 

Range Selector Control 
MODE Selector Control 
VOLUME Control 
Squelch Control 


SETTING 


As req'd 

As req'd 

As req'd 
SPWR Sor SB Abie 

As req'd 


As req'd 


As req'd 


As rea'd 


As req'd 
As req'd 
As req'd 
As req'd 


Full ccw, detent 


As req'd 


"REC" 
As req'd 
As req'd 


Table 4-3 FM/AM-1200S/A Front Panel Controls 
Applicable to Receiver Operation 


4-5-1 GENERAL 


The FM/AM-1200S/A contains a communications receiver capable of moni- 
toring AM, FM, and SSB signals within a range of 250 kHz to 999.9999 


MHz. Signals may be monitored "off-the-air" 


using an external antenna 


Or by direct cable connection to the front panel T/R Connector (11). 
Table 4-4 defines the signal parameters which can be monitored using the 
receiver and associated monitoring functions. 


SIGNAL CHARACTERISTIC(S): 


Demodulated * 
AM, FM or SSB 


RF and AUDIO Error* 


AUDIO Error* 
(Lissajou Pattern) 


* When the received signal 


input level 


MONITORING DEVICES 


MODULATION Meter (1) 


CRT (31) 


(Oscilloscope) 


VFD (37) 


Speaker 


FREQ ERROR Meter (36) 


sf as ae 


CRT oe) 


CONTROL SETTINGS: 


Modulation METER 
Control (4) to 
desired "kKHZ/ZXIO". 
MODULATION Select 
Control (3) as 
req'd. 


VERTICAL Attenuator 
Selector Control 
(24) to desired 
"kHZ/%X10 position. 


Depress "2nd FUNCT" 
and "METER" Keys 
(in that order). 


Volume contro] 
(40) as req'd. 


FREQ ERROR Meter 
Range Selector 
Control, (35) as 
req'd. 


Depress "2nd 
FUNCT" and "METER" 
Kevs (in that 
order). 


HORIZONTAL Selector 
Control (26) to 
tone, VERTICAL 
Selector Control 
(24) to desired 
kHz/%X10. 


is below the FM/AM-1200S/A 


squelch threshold, these monitoring functions will be disabled. 


Table 4-4 


Receiver Monitoring Capabilities 
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Arh 2 


Relative Signal 
Strength 


SIGNAL CHARACTERISTIC(S): MONITORING DEVICE(S):| CONTROL SETTINGS: 


Transmitter Power (WATTS) 
(T/R Connector (11) only) 


MODULATION Meter (1) 


Gontronht¢4 ato 
desired “WATTS” 
selection. 


or 


VED G37) Depress “2nd 


FUNCT” 


GREOUS Delevan SH.) 
(Spectrum Analyzer on 
FM/AM-1200S only) 


MODULATION Meter (1) 


Control (457520 
"Sle. 


VED Gaz Depress “2nd 


keys (in that 
order) 

Table 4-4 Receiver Monitoring Capabilities (Cont’d) 
BASIC RECEIVER OPERATION 


Basic operation of the FM/AM-1200S/A receiver is as follows: 


Sy ly 
ie 


4-30 
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PROCEDURE 


If signals are to be monitored” of f=the air {connect exveria 
antenna to ANT Connector (34); if signals are to be received by 
direct.cabfe Gonnection, apply signal so, 17) Connectors. 


{CAUTION} 


MAXIMUM CONTINUOUS INPUT TO ANTENNA CONNECTOR (34) 
MUSE eNOH EXCEEDS 25 aWATa So 


MAXIMUM INPUT TO T/R CONNECTOR (11) MUST NOT EXCEED 
150 WATTS. 


1 minute “ON”, S minutes «Ore 
Maximum continuous. 


For Accurate Power Meter measurements, set RF Level 
Attenuator Control (9) to any position other~than 
-20 dBm. 


Modulation Meter 


and “METER” Keys 
(in that order). 


HORIZONTAL Sweep 
Selector Control 


(26) clockwise to 
1 MHz/DIV “or” lessa 


Modulation METER 


FUNCT" and “MEA Ee 


MODULATION 


PROCEDURE 
Using Keyboard (18), set FM/AM-1200S/A to desired RF frequency. 


RECEIVING AM OR FM SIGNALS (OFF-THE-AIR) 
PROCEDURE 


Perform "BASIC RECEIVER OPERATION" steps described in paragraph 
4-5-2. 


Place MODULATION Select Control (3) to: 
a. "AM NORM" or "AM NAR" position, if receiving AM signals. 


b. "FM WIDE", "FM MID" or "FM NAR" position, if receiving FM 
signals. 


To aurally monitor received audio, adjust VOLUME Control (40) 
and SQUELCH Control (41) as required. 


Use monitoring features outlined in Table 4-4 to monitor desired 
signal parameters. 
RECEIVING SSB SIGNALS (OFF-THE-AIR) 

PROCEDURE 


Perform "BASIC RECEIVER OPERATION" steps described in paragraph 
4-5-2. 


Place MODULATION Select Control (3) to "SSB" position. 


To aurally monitor audio, adjust VOLUME Control (40) and SQUELCH 
control (41) as required. 


Use GEN/LOCK Control (32) as a clarifier. 


SELECT CONTROL DEMODULATION PRE-DETECTION POST-DETECTION 


AM 


SSB 
FM 


POSITION MODE BANDWIDTH BANDWIDTH 


NAR AM 6 kHz 8 kHz 
NORM AM Bo kitz 8 kHz 


8 kHz 
NAR FM 15 kHz 8 kHz 
MID FM 200 kHz 8 kHz 
WIDE FM 200 kHz 80 kHz 


Table 4-5 Modulation Select Control Positions 4-3] 
05 


4-5-5 TESTING AM OR FM TRANSMITTERS 
SBEP é PROCEDURE 


a a ee EE SS ES SS SS SY eS ee 


{CAUTION} 


MAXIMUM INPUT TO T/R CONNECTOR (11) MUST NOT 
EXCEEDI TSO UWATTS. 


MAXIMUM TIME LIMITS FOR MEASUREMENT OF TRANS- 
MITTER OUTPUT USING T/R CONNECTOR (11) IS: 


>150 W = 1 MINUTE "ON", 5 MINUTES "OFF", 
Y 
50 W = MAXIMUM CONTINUOUS. 
‘ees Perform "BASIC RECEIVER OPERATION" steps described in paragraph 
4-5-2. 
{NOTE} 


Connect 502 coaxial cable between output of 
transmitter under test and FM/AM-1200S/A T/R 
Connector (11). 
2% Position MODULATION Select Control (3) to: 
a. AM "NORM" or "NAR" position if testing AM transmitters. 


b. FM "NAR", "MID" or "WIDE" position, if testing .FM transmit- 
cers. 


ate Use monitoring features outlined in Table 4-7 to monitor desired 


signal parameters. 


4-5-6 MEASURING AM OR FM TRANSMITTER DISTORTION 


STEP we en CANT TAGS SEP ROC EDU Bale ne 
Le Perform "BASIC RECEIVER OPERATION" steps described in paragraph 
4-5-2, 
\NOTE} 


Connect 502 coaxial cable between output of 
transmitter under test and FM/AM-1200S/A T/R 
Connector (11). 


_ 


STEP _ PROCEDURE 


eo Modulate transmitter under test with a fixed 1 kHz tone. 


INoTE} 


FM/AM-1200S/A 1 kHz Tone Generator (fixed) 
function should be used as a modulation 
source. 


Measurement accuracy is dependent on accuracy of 
ak H2eLCOTe. 


a. Position Modulation METER Control (4) to "DIST". 


4, Connect coax cable between FM/AM-1200S/A DEMOD Connector (16) 
and EXT MOD/SINAD Connector (15). 


Dez Monitor DIST Level on top scale of MODULATION Meter (1). 


6. Place VERTICAL Attenuator Selector Control (24) to "RESID" 
position to observe residual distortion on oscilloscope. 
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RF SIGNAL GENERATOR OPERATION (SIMPLEX) 


FM/AM-1200S/A CONNECTORS AND 
INDICATORS APPLICABLE TO RF 
SIGNAL GENERATOR OPERATION: 


= 1 MODULATION Meter 
11 T/R Connector 
: 15 EXT MOD/SINAD Connector 


KG. CE 
viel AA : 19 MIC/ACC Connector 


20 SCOPE/DVM Connector 
ga 0-@ @-- @ @ Oh: ae 


31 CRT Display 
(22) (2a)(8) —(18)05) 


VERTICAL HORIZONTAL 
WY | uS /08 


10) ¥, ow s/o hex vy 
20 — — 1 — 100 
ya 


33 LOCK Lamp 
36 FREQ ERROR Meter 
J ote Mabel 


Figure 4-2 FM/AM-1200S/A Front Panel Controls 
Applicable to RF Signal Generator 
Operation 
CONTROL SETTING 
3. MODULATION Select Control "FM NAR" 
4 Modulation METER Control "kH2/%X10 
position 6" 
5 VAR Tone Selector Switch SOF ES 
6 VAR Tone Level Control As req'd 
TT skHz- Tone se hecton-owttcn DO Folens 
8 1 kHz Tone Level Control As req'd 
9 RF Level Attenuator "-50 dBm" 
10 RF Level Attenuator Vernier Sa a ee 


Control 
18 Keyboard 


e2, -PWR/GFF/B ALT -Switocn 
24 VERTICAL Attenuator 
3.62.6 CtOrasGon ty On 


"RF Frequency 
150.2000 Miz 
"PWR" or "BAYS 
M2 KHZ SX 10S 


26 HORIZONTAL Sweep mi mS: 7:Disees 
Selector Control 

32 GEN/LOCK Control cA COLES Ce 

35 FREQ ERROR Meter Range YLOK 
Selector Control 

39  MODE- Selector: Contro] "GEN 

40 VOLUME Control As req'd 


Table 4-6 
LOeKREF LONG) 
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FM/AM-1200S/A Front Panel 


Controls Applicable 


Generator Operation 


a 


4-6-1 GENERAL 


The FM/AM-1200S/A RF signal generator is capable of generating 
calibrated amplitude signals within a range of 250 kHz to 999.9999 MHz, 
in 100 Hz steps. The signal generator can be used to stimulate external 
devices by generating modulated or unmodulated signals, while the 
FM/AM-1200S/A receiver is simultaneously monitoring the generator. 
Modulation signals for the generated carrier are available from the 
FM/AM-1200S/A internal tone generators or from external audio sources. 

A microphone input connector is also available for applying voice modu- 
lation. The generated signals are transmitted out the FM/AM-1200S/A 
front panel T/R Connector (11), at an output level which is continuously 
Pa cioyyes” -20 to -127 dBm (using RF Level Attenuator Controls (9) 
ma -|-L0)'). 


Table 4-7 outlines the parameters of the generated output, which can be 
monitored by the FM/AM-1200S/A receiver circuits during generator opera- 
tion. 


SrGnAL CHARACTERISTICS: MONITORING DEVICE(S): CONTROL SETTINGS: 

Demodulated Audio MODULATION Meter (1) Modulation METER 
Gon'trol (4) to 
desired 


TZ) eons 
MODULATION Select 
Gon trel=-(3) as 
required. 


CRilgsa(- 314) VERTICAL Attenu- 

(Oscilloscope) ator Selector 
Controt (24) to 
kHz/%X10 position. 
HORIZONTAL Sweep 
Selector Control 
(26)®to mS/YDIV or 
US /DIV (FM/AM- 
1200A only) 
position. 


VEDaGe7 ) Depress "2ND 
PUNTI™ and "METER" 
Keys (in that 
order...) 


SPEAKER Volume Control 
(40) as required. 


Table 4-7 Receiver Monitoring Capabilities 
of Generated Output 


4-35 
02 


Table 4-6 (Cont'd) 


SIGNAL CHARACTERISTICS: 


MONITORING DEVICE(S): CONTROL SETTINGS: 


#RF ERROR FREQ ERROR Meter (36) FREQ ERROR Meter 
Range Selector 
Contro! (35) eae 


req’d. 


or 
*AUDIO ERROR 


VFD (37) Depress "2ND 
FUNCT" and 
"METER" Keys (in 


that order). 


# Used with GEN/LOCK Control (32) 
* Audio error is measured through EXT MOD/SINAD Connector (15). 


Table 4-7 Receiver Monitoring Capabilities 
of Generated Output 


4-6-2 SIGNAL GENERATOR OPERATION (SIMPLEX) 


STEP oh aeg eae PROCEDURES 
Le Position front panel controls as indicated in Table 4-5. 
\NOTE} 


FM/AM-1200S/A is now generating a carrier signal 
at a frequency and output level of 150.2 MHz @ 
500 pV. 


If a signal greater than 100 mW is applied to 
the T/R Connector (11) while the FM/AM-1200S/A 
is generating, the set will automatically switch 
to the receive mode and only monitor the 
signal(s) applied to this connector. 


4-6-3 GENERATING AM OR FM MODULATED RF SIGNALS 


STEP Shit _ = PROCEDURES. 


iRes Perform "STEPS IN SIGNAL GENERATOR OPERATION" (Ref. paragraph 
4-6-2). 


“ag Apply FM modulation signal to carrier as follows: 


a. Using Keyboard (18), depress "TONE" Key and enter desired 
modulation frequency and wave shape. 
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LEP 
b. 
Cc. 
dx, 
Bie 
a 
4. 


PROCEDURE 


a i ee ee re ee 


a. 


Select "INTL" with VAR Tone Selector Switch (5) and adjust 
VAR Tone Level Control (6) for 5 kHz as displayed on 
MODULATION Meter (1) and Scope Display (31). 


If 1 kHz Tone Generator output is preferred, select "INTL" 
with 1 kHz Tone Selector Switch and adjust 1 kHz Tone Level 
Control (8) for 5 kHz as displayed on MODULATION Meter (1) 


and Scope Display (31). 


If both tone generators are used as modulation 
sources, the MODULATION Meter (1) and CRT Dis- 
play (31) will display the composite modulation 
Signal produced by both tone generators. To 
monitor either individual modulation signal, 
One generator must be turned off. 


The FM/AM-1200S/A is now generating a carrier signal with 
5 kHz FM deviation. Use monitoring features outlined in 
Table 4-7 to monitor desired signal parameters. 


For AM modulation, place MODULATION Select Con- 
trol (3) to "AM NORM" position. Adjust either 
the-i kHz or VAR Tone Level Controls for proper 
percent modulation as viewed on MODULATION 
Meter (1) and Scope Display (31). 


Modulating the FM/AM-1200S/A Generator with DTMF. 


Program desired telephone number into DTMF memory location 
When desired telephone number is executed, it will be 
modulated at approximately 3.5 kHz. 


Modulating the FM/AM-1200S/A Generator with DCS. 


Program DCS code number into memory. To monitor DCS code 
on ‘FM/AM-1200S/A, place VAR Tone Selector Switch (5) to 
"INTL" and adjust VAR Tone Level Control for desired 


modulation level. 
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4-6-4 EXTERNALLY MODULATING RF SIGNAL GENERATOR 
STEP ; PROCEDURE 


1; Perform steps in "SIGNAL GENERATOR OPERATION". 
Or. Apply external modulation signal to EXT MOD/SINAD Connector (15). 


Insure VAR Tone Selector Switch (5) and 1 kHz 
Tone Selector Switch (7) are positioned to "OFF". 


= a5 Adjust output of applied modulation signal to desired modulation 
level, as reflected on MODULATION Meter (1) and Scope Display 
fcslayes 


4-6-5 VOICE MODULATING RF SIGNAL GENERATOR 
STEP PROCEDURE 


Tes Perform steps in "SIGNAL GENERATOR OPERATION". 
ie Connect external microphone to MIC/ACC Connector (19). 


oe Press PTT (Press-To-Talk) Switch (on microphone) and speak into 
microphone. Use monitoring features outlined in Table 4-7 to 
monitor voice modulation characteristics. 


[NOTE] 


Diode speech limiting is incorporated within 
FM/AM-1200S/A circuitry for control of peak 
modulation. The limiter is set for 6 kHz 
deviation. 


Whenever microphone is keyed, the FM/AM-1200S/A 
will automatically switch to the generate mode 
of operation, if the MODE Selector Control (39) 
is? in’ ‘the “RECK LOK “DUP*Y posit ton.-7 Tne generate 
mode cannot be overridden by applying power 
transmission at the T/R Connector (11). 
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4-6-6 VARIABLE GENERATE 


This feature allows the generator to be moved off center frequency a 
minimum of +10 kHz and the EXT MOD Connector (15) to be used for DC 
coupling. 

LEP. PROCEDURE 


PF. Set front panel controls to the positions listed in Table 4-6. 


A (FM/AM-1200S only). Position HORIZONTAL Sweep Selector Control 
soe to "10 kHz/Div" and center display using HORIZ POS Control 
310;)%. 


a Rotate GEN/LOCK Control (32). out of the "LOCK" (detent). position 
and observe generator frequency change on FREQ ERROR Meter (36) 
and analyzer display (FM/AM-1200S only). 


A”, Place GEN/LOCK Control (32) to "LOCK" (detent) and observe that 
FREQ ERROR Meter (36) goes back to zero and analyzer display is 
centered (FM/AM-1200S only). 


4-6-7 MEASURING UUT RECEIVER SINAD SENSITIVITY 
STEP PROCEDURE 


Ube Connect 502 coaxial cable between FM/AM-1200S/A T/R Connector 
(11) and RF -input of receiver under test. 


\NOTE} 


For UUT SINAD measurements, the FM/AM-1200S/A 
internal tone generator (fixed) should be used 
as a modulation source. A modulation frequency 
of 1000.0 Hz is required. 


a Connect audio output of receiver under test to EXT/MOD/SINAD 
Connector (15) and place Modulation METER Control (4) to "SINAD" 
ale ba Miag tear 


Se Adjust RF Level Attenuator Control (9) for an output level of 
FOOsr V4 


4. Slowly decrease FM/AM-1200S/A RF output level until MODULATION 
Meter (1) displays desired SINAD value. 


[NOTE] 


The setting of RF Level Attenuator Control (9) 
and RF Level Attenuator Vernier Control (10) 
represents SINAD sensitivity of receiver under 
Les Gr. 
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4-7 DUPLEX OPERATION 


| 
| 
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(1) 
BE 
HITE 
Hee 
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bi 
F 
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4 
a 


" 
te 


(2) (or) 


, if 
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FM/AM-1200S/A CONNECTORS 
AND INDICATORS APPLICABLE 
TO DUPLEX OPERATION: 


MODULATION Meter 

T/R Connector 

DUPLEX Qutput Connector 
EXT MOD/SINAD Connector 
MIC/ACC Connector 
SCOPE/DVYEM Connector 

| Di 


Te 


Ad CAD Cad Cad 105 beet bret bret beet 
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92 Ww 


el OV Cd bet C9 FT Bim beet bet 
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4-7-1 GENERAL 


In the Duplex mode of operation, the FM/AM-1200S/A has the capability of 
generating and receiving signals simultaneously. While the FM/AM- 
1200S/A receiver is monitoring the power, modulation and frequency 
characteristics of the UUT transmitter, the FM/AM-1200S/A offset genera- 
tor is simultaneously transmitting to the UUT receiver with a signal at 
a fixed output level. This signal is not affected by the operation of 
the UUT transmitter. FM/AM-1200S/A duplexer accuracy {setting up on 


desired frequency) is +1.3 kHz 


The FM/AM-1200S/A contains a duplex system which 
is FM modulated only. 


The FM/AM-1200A has an output level at the 
DUPLEX Output Connector of -60 dBm +10 dB. 


The FM/AM-1200S has two output levels available 
at the DUPLEX Output Connector: 


DUPLEX HIGH Mode: -15 dBm (2:0 dB) @ #49.99 MHz 
from Receive Frequency 


DUPLEX LOW Mode: -25 dB below DUPLEX HIGH at 
the same frequency 


Perform the procedure in paragraph 4-6-3 "GENERATING FM MODULATED 
SIGNALS" before continuing on with this procedure. 


iNOTE] 


4-7-2 through 4-7-6 apply to FM/AM-1200A Duplex 
operation only. 


4-7-7 through 4-7-10 apply to FM/AM-1200S Duplex 
operation only. 


A-7-2 DUPLEX TESTING USING SEPARATE TRANSMIT/RECEIVE LINES (FULL DUPLE 
OPERATION) (FM/AM-1200A ONLY) 

In this mode, the UUT transmitter output is applied to the FM/AM-1200A 

at the T/R Connector (11). The FM/AM-1200A offset generator output 

(available at the DUPLEX Output Connector (14)), at a fixed level, is 

applied to the RF input of the UUT receiver. 


CAUTION 


DO NOT TRANSMIT INTO DUPLEX OUTPUT CONNECTOR 
(14), AS CONNECTOR IS NOT PROTECTED AGAINST RF 
INPUTS ABOVE 0.25 WATTS. 


t» 
' 


; (= 
‘ 


4-7-3 "“OFF-THE-AIR" DUPLEX TESTING (FM/AM-1200A ONLY) 


In this mode, the output of the UUT transmitter is monitored “off-the- 
air" at the FM/AM-1200A ANT Connector (34), while the FM/AM-1200A offset 
generator output (available at the Duplex Output Connector (14) or T/R 
Connector {11}) is applied to the UUT receiver input. 


{CAUTION} 


DO NOT TRANSMIT INTO ANTENNA CONNECTOR (34); 
RF--INPUTS” INSEXCESS S0 F025 WATTS MAY CAUSE 
DAMAGE TO FM/AM-1200A. 


4-7-4 DUPLEX TESTING USING COMMON TRANSMIT/RECEIVE LINE (HALF DUPLEX 
OPERATION FM/AM-1200A ONLY) 


When testing a duplex transceiver with a single transmit/receive I/0 
port, a common receive/transmit line is connected between the UUT RF I/0 
port and the FM/AM-1200A T/R Connector (11). 


{CAUTION| 


DO NOT TRANSMIT INTO DUPLEX OUTPUT CONNECTOR 
(14), AS CONNECTOR IS NOT PROTECTED AGAINST RF 
INPUTS ABOVES 0 25 WAT TS. 


\NOTE} 


The offset transmitted out DUPLEX Output Con- 
nector (14) is a fixed -60 dB level. 


The offset transmitted out T/R Connector (11) 
is a fixed -80 dB level. 


The RF frequency entered in the FM/AM-1200A is 
the UUT transmit frequency. OFFSET = UUT 
receive frequency minus UUT transmit frequency. 
(OFFSET can be {-) negative.) 

4-7-5 DUPLEX TESTING (FM/AM-1200A ONLY) 

Place MODE Selector Control. (39) to “DUP sPositione 

EXAMPLE: Testing a Duplex transceiver 


UUT XMT FREQ? = S577 72 Mu 
UUT REC FREQ = "lS2oiS Miz 


ens (Of) Ov" Trew 
OVM OVM OVM 


OFFSET = 152.51 MHz (UUT Rec Freq) = "157.77 Miz 
(UUT XMT Freq) (OFFSET = -5.26 MHz) 
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ei 
SCAN OPT OPT 


‘atl 
Use a Key until (-) sign appears in front of 


offset frequency. 
\NOTE| 


A generated RF frequency of 152.51 MHz with 

5 kHz deviation @ -60 dBm is present at DUPLEX 

CutpleteConnectom—(:14).—-/R Connector (11) is 

set to receive an RF frequency of 157.77 MHz. 

A signal of 152.51 MHz with 5 kHz deviation @ 

ange is also present at the T/R Connector 
Lele) 


4-7-6 DUPLEX GENERATE MODE (FM/AM-1200A ONLY) 


In Duplex Generate Mode of operation, the signal is present at the T/R 
Connector (11) only. There is NO signal present at the DUPLEX Output 
Connector (14). The output frequency at the T/R Connector (11) is the 
RF setting plus the OFFSET frequency with the output level controlled by 
the RF Level attenuator control (9) and RF Level Attenuator Vernier 
Control (10). The FM/AM-1200A receiver will monitor the FM/AM-1200A 


generator. 
[NOTE] 


FM/AM-1200S/A is forced into the generate mode 
and will not switch to receive mode when trans- 
mitting into T/R Connector (11). 


EeeMPLE: RF Settjang > 15)7../7, MHz 
Serst! Setting: -5.26 MHz 
Output Frequency @ T/R Connector (11) = 152.51 MHz 
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ie wg, 


Stee. 


ie 


4-7-8 


a. The VFD will display: 


SELECTING "DUPLEX HIGH" OR "DUPLEX LOW" (FM/AM-1200S ONLY) 


< 


ooo a 


__PROCEDURE 


Place MODE Selector Control (39) to "DUP" position. 


2ND 
Press to select DUPLEX HIGH (-15 dBm +10 dB) or 


DUPLEX LOW (-40 dBm +15 dB) output levels. 


TI}! | Pak ayy Ch as oh 
FIUIPICIE!X| IIEIGIHL | | | 


or 


b. The word "ON" following one of these selections will 
indicate the presently selected DUPLEX operating mode. 


4 
Use the and to rotate between the two modes as 


displayed on the VFD. 


ENTER 
Press || to change from the current operating mode to the 


one displayed on the VFD. The word "ON" will appear on that 


display. 
\NOTE} 


If no key is pressed within 5 seconds after the 
"DUPLEX HIGH" or "DUPLEX LOW" message appears on 
the VFD, the FM/AM-1200S will default to its 
last setting and VFD display. 


DUPLEX TESTING METHODS (FM/AM-1200S ONLY) 


Three possible methods of UUT Duplex Testing using the FM/AM-1200S are: 
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DUPLEX TESTING USING SEPARATE TRANSMIT/RECEIVE LINES (FULL DUPLEX 
OPERATION) 


In this mode, the UUT transmitter output is applied to the 
FM/AM-1200S at the T/R Connector (11). The FM/AM-1200S offset 
generator output (available at the DUPLEX Output Connector (14)), 
at a fixed level, is applied to the RF input of the UUT 

receiver. 


{CAUTION} 


DO NOT TRANSMIT INTO DUPLEX OUTPUT CONNECTOR 
(14); CONNECTOR IS NOT PROTECTED AGAINST RF 
INPUTS ABOVE 0.25 WATTS. 


"QOFF-THE-AIR" DUPLEX TESTING 


is monitored 
(34), while 
ble at the 
11) 1s applied 


In this mode, the output of the UUT transmitter 
"“off-the-air" at the FM/AM-1200S ANT Connector 
the FM/AM-1200S offset generator output (availa 
Duplex Output Connector (14) or T/R Connector ( 
to the UUT receiver input. 


{CAUTION} 


DO NOT TRANSMIT INTO ANTENNA CONNECTOR (34): 
RfeaNrulo IN -EXGESo Ore U0.e0 WATTS MAY CAUSE 
DAMAGE TO FM/AM-1200S. 


DUPLEX TESTING USING COMMON TRANSMIT/RECEIVE LINE (HALF DUPLEX 
OPERATION) 


When testing a duplex transceiver with a single transmit/receive 
1/0 port, a common receive/transmit line is connected between the 
UUT RF I/0 port and the FM/AM-1200S T/R Connector (11). 


{CAUTION} 


DO NOT TRANSMIT INTO DUPLEX OUTPUT CONNECTOR 
(14); CONNECTOR IS NOT PROTECTED AGAINST RF 
INPUTS ABOVE 0.25 WATTS. 


The offset transmitted out the DUPLEX Output 
Connector (14) of the FM/AM-1200S is at -15 dBm 
(+10 dB) in the DUPLEX HIGH mode or -40 dBm (+15 
dB) in the DUPLEX LOW mode. 


The offset transmitted out T/R Connector (11) is 
a fixed -85 dBm (+10 dB) level. 


The RF frequency entered in the FM/AM-1200S is 
the UUT transmit frequency. OFFSET = UUT 
receive frequency minus UUT transmit frequency. 
(OFFSET can be (-) negative.) 
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4-7- 


STEP 


ie 


a 


3% 


4. 
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9 DUPLEX TEST (FM/AM-1200S ONLY) 
EXAMPLE: Testing a Duplex transceiver 
UUT XMT FREQ = 157.77 MHz 
UUT REC FREQ 


152.51 MHz 
___PROCEDURE 


Place MODE Selector Control (39) to "DUP" position. 


2ND 4 
until VFD displays: a a 3 
BIIPILE XE HIzISIAL | | | LI 


BIUIPILIE |X| HUEISIH| | | IGIN 
VFD will display: [Bul LICJA] jai |b LI}IN 
RF 7 
ee EI tus tena 
DVM 


OFESET==. 152.51 °MHz (UUT Reewtigag) = 157.77 Miz 
(UUT XMT Freq) (OFFSET = -5.26 MHz) 


OFFSET 5 6 
SCAN OPT OPT 


Use Key until (-) sign appears in front of offset frequency. 


{NOTE} 


A generated RF frequency of 152.51 MHz with a 5 
kHz deviation @ -15 dBm (+10 dB) (DUPLEX HIGH 
mode) or -40 dBm (+15 dB) (DUPLEX LOW mode) is 
present at the DUPLEX Output Connector (14). 

T/R Connector (11) will receive an RF frequency 
of 157.77 MHZ.:- A si. gnalSofalse2zssh, Mizews thea © 
kHz deviation @ -85 dBm (+10 dB) is also present 
atthe T/R Connectort{41)2 


ENTER 
Press: = 


C 


4-7-10 DUPLEX GENERATE MODE (FM/AM-1200S ONLY) 


In Duplex Generate Mode of operation, the signal is present at the T/R 
Connector (11) only. There is NO signal present at the DUPLEX Output 
Connector (14). The output frequency at the T/R Connector (11) is the 
RF setting plus the OFFSET frequency with the output level controlled by 
the RF Level Attenuator Control (9) and RF Level Attenuator Vernier 
Control (10). The FM/AM-1200S receiver will monitor the FM/AM-1200S 


generator. 
[NOTE] 


FM/AM-1200S is forced into the generate mode 
and will not switch to receive mode when trans- 
mitting into T/R Connector (11). 


EXAMPLE: RF Setting = 157.77 MHz 
OFFSET Setting = -5.26 MHz 
Output Frequency @ T/R Connector (11) = 152.51 MHz 
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OSCILLOSCOPE OPERATION 


FM/AM-1200S/A CONNECTORS AND 
INDICATORS APPLICABLE TO 
OSCILLOSCOPE OPERATION: 


st 15 EXT MOD/SINAD Connector 
COTA EMIGE ©" @)::@ 17 TONE OUT Connector 


20 SCOPE/DVM Connector 
31 CRT Display 


Figure 4-4 FM/AM-1200S/A Front Panel Controls 
Applicable to Oscilloscope Operation 
CONTROL SETTING 
Modulation METER Control As req'd 
AC/GND/DC Switch As req'd 
PWR/OFF/BATT Switch "PWR" or “BATS 
VERTICAL Attenuator “CAE 
Vernier Control 
VERTICAL Attenuator 7 Lev /Days 
Selector Control 
HORIZONTAL Sweep "T° ms./ Dix" 
Selector Control 
VERT POS* Sonica on Ctralrace 
INT Control As req'd 
FOCUS Control As req'd 


HORIZ POS Control 


Ctre Trace 


Table 4-9 FM/AM-1200S/A Front Panel Controls Applicable 
to Oscilloscope Operation 


4-8-1 GENERAL 


Table 4-9 lists the front panel controls which are used in the Oscillo- 
scope function of the FM/AM-1200S/A. For oscilloscope operation, the 
HORIZONTAL Sweep Selector Control (26) must be in "mS/Div" or "yWS/DIV" 
position. The VERTICAL Attenuator Selector Control (24) "kHz/%X10" 
position is for internal demodulated audio and "V/Div" position is for 
external scope inputs. All other controls are similar to those found on 
most conventional oscilloscopes. 


4-8-2 EXTERNAL OSCILLOSCOPE OPERATION 


The FM/AM-1200S/A Oscilloscope is a general purpose DC to 1 MHz band- 
width single trace oscilloscope with automatic triggering. Any external 
input to the scope must be applied at the front panel SCOPE/DVM 
Connector (20). 


wee PROCEDURE 


ie Place the FM/AM-1200S/A front panel controls to the settings 
listed in Table 4-9. 


2? Connect TONE OUT Connector (17) to SCOPE/DVM Connector (20). 
ae Turn 1 kHz TONE Selector Switch (7) to "INTL" position. 


4. Adjust 1 kHz TONE LEVEL Control (8) for a viewed sine wave on 


CRT Display (31). 


When AC/GND/DC Switch (21) is in "GND" 
position, the external input is removed from 
the Oscilloscope. 


4-8-3 INTERNAL OSCILLOSCOPE OPERATION 


The VERTICAL Attenuator Selector Control (24) must be in one of the four 
"kKHZ/%X10" positions for internal oscilloscope operation. 


STEP PROCEDURE 


Ly Place the FM/AM-1200S/A front panel controls to the settings 
listed in Table 4-9. 


as Setevertica venttenuator Selector Control! (24) to “2 kHz/%X10" 
position. 


3.1 Set FM/AM-1200S/A controls for 5 kHz FM deviation. (Ref. 
paragraph 4-6, RF Signal Generation Operation ( Simplex) .) 


4, The CRT now displays (+) and (-) 5 kHz deviation. 
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[NOTE] 


For AM modulation, the demodulated audio dis- 
played on CRT will read twice the percentage 
of modulation. 


4-8-4 RESIDUAL DISTORTION 


The "RESID" position of the VERTICAL Attenuator Selector Control (24) 
allows the display of the residual distortion or noise of the UUT, as 
received at the EXT MOD/SINAD Connector (15). The "RESID" position is 
only valid when the Modulation METER Control (4) is in "SINAD" or "DIST" 
position. 


4-8-5 TONE GENERATOR 


The "TONE" position of the HORIZONTAL Sweep Selector Control (26) 
applies the output of the Programmable and/or Fixed (1 kHz) Tone 
Generators to the horizontal deflection circuits of the CRT. This func- 
tion is useful for measuring the frequency of demodulated audio or 
externally applied audio signals, using the Lissajou method of frequency 
comparison. 
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SPECTRUM ANALYZER OPERATION (FM/AM-1200S ONLY) 


FM/AM-1200S CONNECTORS AND 
INDICATORS APPLICABLE TO 
SPECTRUM ANALYZER OPERATION: 


oF Li-*f/R 
SG Gel 
34 ANT 
27 SVD 


Connector 
Display 
Connector 


@ 


Figure 4-5 FM/AM-1200S Front Panel Controls 
Applicable to Spectrum Analyzer 
Operation 
CONTROL SETTING 
18 Keyboard ASorede cd 
22 PWR/OFF/BATT Switch POW OY BAL 
24 VERTICAL Attenuator Any position 
Selector Control SXee D Cee UEP 
26 HORIZONTAL Sweep Selector 
Control yen 8 CO Ba 
mies VERS “ROS Control "Mid Range" 
eo INIT Control As req'd 
me FOCUS Control As req'd 
30 HORIZ POS Control "Mid Range" 
39 MODE Selector Control As req'd 
Table 4-10 FM/AM-1200S Front Panel Controls Applicable 
to Spectrum Analyzer Operation 
4-9-1 GENERAL 


Table 4-10 lists the FM/AM-1200S 
Spectrum Analyzer function. The 
general purpose analyzer capable 
fee c5O0- kHz to 999.9999 sMHZz RE The 
must be in one of the MHz/Div or 
Operation. 


analyzer center frequency. 
matically selected. 


front panel controls applicable to the 
FM/AM-1200S Spectrum Analyzer is a 

of monitoring RF signals within a range 
HORIZONTAL Sweep Selector Control (26) 
kHz/Div positions for spectrum analyzer 


The RF frequency displayed on VFD (37) is the spectrum 
The spectrum analyzer bandwidth 


is auto- 
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Figure 4-6 Typical Spectrum Analyzer Display 


VERUSPOS- Comntr o.emiaes 


Controls Spectrum Analyzer vertical position and allows adjustment of 
reference level by one scale division over range of vertical axis. 


HORT Z* POS=Contro1 (309 


Controls horizontal position of Spectrum Analyzer and limits this 
control to one division left or right. 


HORIZONTAL Sweep Selector Control (26) 


HORIZONTAL/DISPERSION BANDWIDTH 
1 kHz/DIV 300 Hz 
ouKn 27 ey 300 Hz 
B kKHZADTY Suz 

LOSKHZ / LEERY 3 KHZ 
20 kHz/DIV 3-H 2 
50 kHz/DIV 30 kHz 
~l1 MHz/DIV 30 kHz 
.2 MHz/DIV 30 kHz 
~-5 MHZ2/DIV 30 kHz 
1 MHz/DIV 30 kHz 


Table 4-11 Horizontal Sweep Selector Control 
(Analyzer Dispersion Control) 
Settings 
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4-9-2 Spectrum Analyzer Operation 
To calibrate analyzer base line, perform the following steps: 


alee PROCEDURE 


Se se ee ee ee ee ee ee ee eer a eS eS ae a es Se a ms cc ee ee ee ee eS ee 


ina Place the FM/AM-1200S front panel controls to the settings 
listed in Table 4-10. 


as Set HORIZONTAL Sweep Selector Control (26) to any mS/Div 
Position. 


4 Adjust VERT POS Control (27) to center trace directly over 
center horizontal graticule. 


Be, Set HORIZONTAL Sweep Selector Control (26) to "1 MHz/Div" 
Position and MODE Selector Control (39) to "GEN" Position. 


5. Adjust HORIZ POS Control (30) to center signal directly over 
center vertical graticule. 


With the spectrum analyzer baseline calibrated, a -30 dBm RF signal 
applied to ANT Connector (34) will indicate a full scale display. 


4-10 TONE GENERATOR OPERATION 


The FM/AM-1200S/A has two independently controlled tone generators (one 
variable and one fixed). The variable tone generator is capable of 
generating modulation sinewave signals within a range of 2 Hz to 30 kHz 
(in 0.1 Hz increments). All other waveform modulation signals are 
within a range of 2 Hz to 10 kHz (in 0.1 Hz increments). The fixed tone 
generator output is a 1 kHz sinewave. The frequency and wave shape of 
the variable tone generator is selected by the FM/AM-1200S/A Keyboard 
(18) and displayed on the VFD (37) when the Keyboard "TONE" key mode is 
selected. The output level of each tone generator can be individually 
controlled. 
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4-11 BASIC RS-232 OPERATION 


This paragraph contains basic instructions for operating the FM/AM- 
1200S/A using an RS-232 or GPIB compatible external device. Using these 
instructions, the operator can select any available parameter of the 
following FM/AM-1200S/A functions: 


DTMF OF ESET IMTS (PULSE) METER 
TONE RF TONE WAVEFORM DCS MODULATION 


4-11-1 FM/AM-1200S/A INITIALIZATION 
The initial communication between the FM/AM-1200S/A and the external 


controller consists of Baud Rate synchronization. The external 
controller can be set to any one of the following Baud Rates: 


Te F300 5 - 4800 
2 - 600 6 - 9600 
3) =a 00 y es a2. Ut 
4 - 2400 


Use the following procedure to initialize the FM/AM-1200S/A for RS-232/ 
GPIB operation: 


SLoe PROCEDURE 


i Connect external controller to FM/AM-1200S/A at RS-232/GPIB 
Connector (43). 


2:3 Check FM/AM-1200S/A Protocol (Appendix B). 


2ND 8 
<p Press su] on the Keyboard (18), followed by the number 


corresponding to the desired Baud Rate as shown above. 


Example: Set Baud Rate to 4800 


2ND 8 5 
FUNCT BAUD OPT 
"SET BAUD RATE 5" will be displayed on VFD (37). 


4, Type two CR (carriage returns) on external controller. "RS-232 
ENABLED" should be displayed on VFD (37). 


te If a computer is available, a program may be used for control. 
The following example will work on IBM-compatible types. Notice 
that Baud Rate is 9600 in the example. 
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NS 


Pye OPENS" COMT<9600°.N </8 Jie" CSS SDS LP AS” #1 
20 SPRINT FIGS 2" *CHR$ (13) 

ao ONE Tee MD CMDS 

49 IF CMD$="QUIT" THEN 169 

5f PRINT #1, CMD$ 

69 IF RIGHT$(CMD$,1)="?" THEN GOSUB 129 


79 IF CMD$ = "MTR1" OR CMD$ = "MTR2" THEN GOSUB 129 
89 IF CMD$ = "MDS" THEN GOSUB 129) 

99 IF CMD$ = "DVMAC" OR CMD$="DVMDC" THEN GOSUB 129 
199 IF CMD$ = "UOK" THEN GOSUB 129 

119 GOTO 39 


12Q INPUT #1,RET$ 

13Q PRINT RET$ 

149 IF RET$="**" GOTO 129) 
159 RETURN 

169 END 


4-11-2 RS-232 COMMAND PROCEDURE AND DATA STRUCTURE 


All FM/AM-1200S/A functional commands and data information are trans- 
ferred over the RS-232 as uppercase ASCII alphanumeric character strings 
designed to replace the front panel controls. 


All input commands sent to the FM/AM-1200S/A are placed in an internal 
queue that will accommodate up to 128 bytes of data. Command strings 
may be packed together, but the individual commands must be separated by 
a colon ":" delimiter. The colon ":" may or may not cause the command 
to be executed immediately, depending upon the type of external 
controller being used. The following ASCII Characters will always ter- 
minate the command or series of commands: 


ASCII Carriage Return (0D) - CR 
ASCII Line Feed (OA) - LF 


Maximum command string length including spaces and delimiters is 128 
characters. If the command string exceeds 128 characters, everything up 
to the most recent delimiter will be accepted and the rest ignored. All 
Spaces will be ignored except when using the "!" command. 


Returned data to the external controller will not be packed together in 
a string. Instead, each set of data returned will be on an individual 
line and sent out in the order in which its command was sent. That is, 
the first "get" instruction sent in a command string will cause the 
returned data to be on the first line of the output; the second "get" 
instruction will cause the returned data to be on the second line of the 
Output, and so on. 


Data inputs that are out of specific range will generally default to the 
minimum values or initial condition values. 
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4-11-3 ALLOWABLE RS-232 COMMAND FORMATS 


FM/AM-1200S/A communication with an external controll 


use of the allowable RS-232 command formats listed in 
COMMAND DEFINITION 
FUNC=VALUE Sets memory location @ of 


(CR or Colon)* selected function to value 


selected and executes it. 


Func(nn)=VALUE* Programs memory location 
(@ to 15) of selected 
function to value selected. 


Does not execute selection. 


FUNC (CR or Colon)*}] Executes value of selected 
function stored in memory 


location @. 


FUNC (nn) 
(CR or Colon)* 


Executes value of selected 
memory location (@ to 15) 
of selected function. 


FUNC (nn) ?* 


Displays on VFD the value 
of selected memory location 
(09 thru 15) of the selected 
function. 


* 


FUNC AFF, DPX, DCS, DTM, 
PULSE: REF or WAV < 
(nn) function preset number (0 thru 
Linefeed, Carriage Return or Colon 
Value = function command value field. 


DIMF, MIRI, 


Table 4-12 
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ing device requires 
Table 4-12. 


EXAMPLE 


AFF=12345 .6 
Sets Tone Generator 
memory location 9 
to 12345.6 Hz and 
executes it. 


RFF6=345 .6666 
Programs RF Fre- 
quency memory loca- 
tion 6 to 345.6666 
MHz. 


DIMF: 

Executes value 
stored in DTMF 
memory location @. 


PUL Et sige 

Executes value 
stored in memory 
location 12 of the 
PULSE function. 


RFF2? 

Displays value of 
RF memory location 
‘ae 


AFF10? 
Displays value of 
Tone Generator 
memory location 10. 
MTR2, 


PIUL , : Piles 


Liha). 


terminates command. 


Allowable Command Formats 


4-11-4 RS-232 REMOTE COMMANDS 


In the remote mode, remote commands override the FM/AM-1200S/A front 
panel controls and switches. RS-232 Remote Commands, listed in Table 
4-13, must be preceded by the REM Command. 


FUNCTION RS-232 COMMAND DESCRIPTION 
RECEIVER Puts FM/AM-1200S/A in Remote Mode. 
REC Puts FM/AM-1200S/A in Receive 
Mode. 


RFFn=x Programs RF Frequency. 
n 6 to 15 RF Memory Location. 


X = $99. 0999 to 999.9999 


RFF=x Programs and executes RF Frequency 
specified by Memory Location @Q. 


xX = §99.9908 to 999.9999 


RFFn? Displays RF Frequency from Memory 
Location n om VFD. n = 9 to 15. 


RFFn Executes RF Frequency specified by 
Memory Location n. 
m= 8. tos 
RFEX Sets FREQ ERROR Meter to RF range 
as specified by x. 
x = 1 to 6 
1 = 30 Hz RF 
2 = 100 Hz RF 
3 = 300 Hz RF 
4 = 1 kHz RF 
5 = 3 kHz RF 
6 = 10 kHz RF 


Zz 
x< 


Sets Modulation Meter. 
(* indicates Full scale) 
x = 2, 6, 29, 69 


2 2, KHZ, OT, 20%. KS. * 
Ooo. eZ or GOx F.S.* 
22 20 skh or, 200%. F.S.* 
69 60 kHz or 600% F.S.* 


Table 4-13 RS-232 Remote Commands 
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FUNCTION ‘ RS-232 COMMAND DESCRIPTION 


RECEIVER (cont) SIG Sets Modulation Meter to measure 
relative signal strength 
(uncalibrated). 


15A Sets the Modulation Meter to 15 
Watt range to measure average 
power. 

158A Sets the Modulation Meter to 150 
Watt range to measure average 
power. 

15P Sets the Modulation Meter to 15 
Watt range to measure Peak power. 

156P Sets the Modulation Meter to 150 
Watt range to measure Peak power. 

GENERATE REM Puts FM/AM-1200S/A in Remote mode. 

GEN Puts FM/AM-1200S/A in Generate 

mode. 


RFFn=x Programs RF Frequency. 
n = § to 15 RF Memory Location 
X = PPP.9998 to 999.9999 


Programs and executes RF Frequency 
specified by Memory Location Q. 


X = P99. 9999 to 999.9999 


RFFn? Displays RF Frequency from Memory 
Location n on VED}. 
n = § to 15 


7 
ru 
“Ta 
Wl 
x< 


RFFn Executes RF Frequency specified by 
Memory Location n. 
ny=60 Cows 


AFFn=x Programs Tone Generator Frequency. 
n Memory Location @ to 15 


X = $9099.09 to 99999.9 


AFF =x Programs and executes Tone 
Generator Frequency specified by 
Memory Location 9 


X = $9999.09 to 99999.9 


Table 4-13 RS-232 Remote Commands (Continued) 
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FUNCTION 


RS-232 COMMAND 


GENERATE (cont) AFFn? 


DUPLEX 


AFFn 


WAVn=x 


WAVn? 


REM 


RFFn=x 


RFF=x 


RFFn? 


RFFn 


DPXn=x 


DPX=x 


DESCRIPTION 


Displays Tone Generator Frequency 
from Memory Location n on VFD. 
n = § to 15 


Executes Tone Generator Frequency 
specified by Memory Location n. 
n = @ to 15 


Programs the Tone Waveform. 
n 9 to 15 
X SIN,SQU,RMP,TRI 


Displays Wave Shape from Tone 
Memory Location n on VFD. 
ne =O etoal5 


Puts FM/AM-1200S/A in Remote mode. 
Puts FM/AM-1200S/A in Duplex mode. 


Programs RF Frequency. 
n = § to 15 RF Memory Location 


X = 99.9990 to 999.9999 


Programs and executes RF Frequency 
specified by Memory Location @Q. 


X = $90.9999 to 999.9999 


Displays RF Frequency from Memory 
Location n on VFD. 
n = @ to 15 


Executes RF Frequency specified by 
Memory Location n. 
n = @ to 15 


Programs Duplex Offset. 
n = ime) IS) 
x = -49.99 to +49.99 


Programs and Executes Duplex 
Offset specified by Memory 
Location @. 

x = -49.99 to +49.99 


Table 4-13 RS-232 Remote Commands (Continued) 


FUNCTION RS-232 COMMAND 
DUPLEX (cont) DPXn? 


DPXn 


DUPLEX GENERATE 


RFFn=x 


RFF=x 


RFFn? 


RFFn 


DPXn=x 


DPX=x 


DPXn? 


DPXn 


DESCRIPTION 


Displays Duplex Offset from Memory 
Location n on VFD. 
n = @ to 15 


Executes Duplex Offset specified 
by Memory Location n. 
n = @ to 15 


Puts FM/AM-1200S/A in Remote mode. 


Puts FM/AM-1200S/A in Duplex 
Generate mode. 


Programs RF Frequency. 
n 9-to-15 


xX = §99.9999 to 999.9999 


Programs and executes RF Frequency 
specified by Memory Location 9. 


xX = §99.9099 to 999.9999 


Displays RF Frequency from Memory 
Location n on VFD. 
n = @ to 15 


Executes RF Frequency specified by 
Memory Location n. 
n = @ to 15 


Programs Duplex Offset 
n LOS. 
X -49.99 to +49.99 


Programs and executes Duplex 
Offset specified by Memory 
Location 9 


X = $99. 9999 to 999.9999 


Displays Duplex Offset from Memory 
Location n on VFD. 
n = @ to 15 


Executes Duplex Offset specified 
by Memory Location n. 
n = @ to 15 


Table 4-13 RS-232 Remote Commands (Continued) 
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) FUNCTION 
TONE FORMATS 


Table 4-13 


RS-232 COMMAND 


PULn=x 
or 

PULSn=x 
or 

PULSEn=x 


PUL=x 
or 
PULS=x 


or 
PULSEn=x 


PULn? 
or 

PULSn? 
or 

PULSEn? 


DESCRIPTION 
Sets FM/AM-1200S/A to Remote. 


Programs DIMF Phone #. 
n = Memory Location @ to 15 
x = Up to 16 digits (9-9,A,B,C, 
D5>-#-5-or--®) 


Programs and executes DIMF Phone # 
specified by Memory Location 0. 
x = Up to 16 digits (9-9,A,B,C, 
57 #47 01%) 


Displays DIMF Phone # in Memory 
Location n on VFD. 
ie ee Oe Oe) 


Executes DIMF Phone # specified by 
Memory Location n. 
n-=-§ to 15 


Sets FM/AM-1200S/A to DIMF Encode 
operation and returns DIMF value 
displayed on VFD after reception. 
(FM/AM-1200S/A must be set to 
Receive Mode and correct RF 
Frequency must be executed. ) 


Programs PULSE Phone #. 


f= o=to~ 15 
Ae Ube LO 16 %digits (0-9,A,B,C, 
Decr Ole) 


Programs and executes PULSE Phone 

# specified by Memory Location 9. 

x = Up tos lo-digits (9-95 A;, BSC, D:, 
Sy pet ae 


Displays PULSE Phone # in Memory 
Location n on VFD. 
n = @ to 15 


RS-232 Remote Commands (Continued) 
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FUNCTION RS-232 COMMAND 


TONE FORMATS PULn 
(cont) 


or 
PULSn 


or 
PULSEn 
DCS=x 


DCS? 


DCS 
VFl1n 


VF2n 


MEASUREMENT REM 
MTR1? 


RFEXx 


DESCRIPTION 


Executes PULSE Phone # specified 
by Memory Location n. 
n=<9 to. 


Sets DCS to the Octal value 
specified by x. 
X = 0. TO 1179 


Displays the DCS value on VFD. 
Executes DCS value. 


Executes Variable Frequency PULSE 
at 10 pulses per second. 
n = DIMF/PULSE Memory Location 
from @ to 15. 


(Tone Generator Frequency Memory 
Location § must be programmed to 
desired frequency and waveform. ) 


Executes Variable Frequency PULSE 
at 20 pulses per second. 
n = DIMF/PULSE Memory Location 
from @ to 15. 


(Tone Generator Frequency Memory 
Location @ must be programmed to 
desired frequency and waveform.) 


Sets FM/AM-1200S/A to Remote. 


Sets VFD display to meters and 
returns current value of FREQ 
ERROR as specified by range 
selected. 


Sets FREQ ERROR Meter to RF range 
as specified by x. 
X = tl Corre 


30 H25RE 
100 Hz RF 
300 Hz RF 
1 kHz RF 
SAK Zea 
10 kHz RF 


DH Ol WP 


Table 4-13 RS-232 Remote Commands (Continued) 
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FUNCTION RS-232 COMMAND 


MEASUREMENT AFEx 
(cont) 


MTR2? 


7 
~x< 


— 
o1 
> 


159A 


i 


— 
o1 
oO 


159P 


7a) 
— 
G> 


DESCRIPTION 


Sets the FREQ ERROR meter to audio 


range as specifed below by x. 
Xe Oc 


Wess EP a Wd 
2 = 30 Hz 
3= 500 HZ 


Sets VFD display to meters and 
returns current value of modula- 
tion as specified by range and 
function selected. 


Sets Modulation Meter to kHz/%x10 


range as specified by x. 
(=e anGicatLes Eulltocale). 
Kaen On 2 4 OU 


f= 2°KHZ OCwac0r, F.S.* 
SaeaoeeieO0—607 Fo S .* 
20 20 KHzweoar 200%.F.S.* 


S02 =sOU-KH2 OF 000%7h.S;* 


Sets the Modulation Meter to 15 
Watt range to measure average 
power. 


Sets the Modulation Meter to 150 
Watt range to measure average 
power. 


Sets the Modulation Meter to 15 


Watt range to measure Peak power. 


Sets the Modulation Meter to 150 


Watt range to measure Peak power. 


Sets Modulation Meter to measure 
relative signal strength 
(uncalibrated). 


Sets the Modulation Meter to 
measure distortion on 0% to 20% 
range. 


Table 4-13 RS-232 Remote Commands (Continued) 
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FUNCTION RS-232 COMMAND DESCRIPTION 
MEASUREMENT SID Sets the Modulation Meter to 
(cont) measure SINAD on 3 dB to 20 dB 
range. 
BAT Sets the Modulation Meter to 


measure the internal battery 
voltage on 0 to 20 VDC range. 


MDS? Gets Modulation control setting as 
shown below. 
1 = AM NAR 
2 = AM NORM 
3 = SSB 
4 = FM NAR 
5 = FM MID 
6 = FM WIDE 
Sets Modulation control to AM NAR. 
AM2 Sets Modulation control to AM 
NORM. 
Sets Modulation control to SSB. 
Sets Modulation control to FM NAR. 
FM2 Sets Modulation control to FM MID. 
FM3 Sets Modulation control to FM 
WIDE. 
DVMAC Sets auto-ranging voltmeter to 


read AC volts. 


DVMDC Sets auto-ranging voltmeter to 
read DC volts. 


DVMRM? Gets auto-ranging voltmeter 
reading. DVMAC or DVMDC must be 
executed prior to this command. 


DISPLAY MESSAGE 1x Will display up to 16 ASCII 
ON VFD characters on VFD. 
x = Desired Message 


Table 4-13 RS-232 Remote Commands (Continued) 
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FUNCTION RS-232 COMMAND DESCRIPTION 


GO TO LOCAL LOC Sets operation to Local mode, 
returning switch control to the 
front panel. 


IDENTIFY Will return a percent sign (%) if 
on line. 
REPLY IDENTIFY | RID-ON Enables reply identify. 
RID=OFF Disables reply identify. 
RID? Returns the Reply Identifier 
setting, ON or OFF. 
VER? Displays version number of 
FM/AM-1200S/A firmware. 
STAT? Displays @ or 1 to indicate com- 
mand error. 
= No Error 
1 = System Error 


DEL=(decimal #) Changes the colon (:) de-limiter 
to another character entered as 
the decimal equivalent of the 
ASCII character, range 1-127. 
Example: DEL = 44, changes the 
delimiter to comma C,1l. 


Displays the decimal value of 
the current delimiter. 


SCAN SCAN (from) Sets SCAN start/stop using 
(delimiter) (to) @-15 RF Memory Locations. 


SCAN? Displays current RF Memory 
Locations programmed for SCAN. 


SCAN Executes SCAN function. 


RESUME=X.X Sets resume time in seconds. 
RESUME? Displays current resume time 
programmed. 


Table 4-13 RS-232 Remote Commands (Continued) 


FUNCTION RS-232 COMMAND DESCRIPTION 
Ser 4 STEPR=X.XXXX MHz Sets RF Step Increments. 
STEP Ri? Displays current RF STEP 
setting. 
STEPT=X.X Hz Sets Tone STEP Increment. 
ST EPite? Displays current Tone STEP 
3 setting. 
STEPR+ Increments RF by RF STEP setting. 
STEPR- Decrements RF by RF STEP setting. 
STEPT+ Increments Tone by Tone STEP 
setting. 
STEPT - Decrements Tone by Tone STEP 
setting. 
SQUELCH SQUELCH? Returns 1 or @, squelched (1) 
or unsquelched (9). 


Table 4-13 RS-232 Remote Commands (Continued) 
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A-1 RF SIGNAL GENERATOR 
Frequency Range: 


Frequency Accuracy: 


Residual FM: 


Harmonics: 


Non-Harmonics & 
Spurious (at offset from 
selected frequency): 


RF Output Power: 


RF Output Accuracy: 


Variable Generate: 


Internal Modulation: 
Deviation Range: 
% AM Range: 

Externa Modulation: 


Frequency Response: 


Modulation Sensitivity: 
Distortion (at 1 kHz sine): 


Input Impedance: 


wane 


250 kHz to 999.9999 MHz in 100 Hz increments. 


+5 Hz + Master Oscillator (S/Ns thru 4490 

for FM/AM-1200S, S/Ns thru 1448 for FM/AM-1200A) . 
See Master Oscillator for FM/AM-1200S S/N 4491 and 
after (S/N 1449 and after for FM/AM-1200A) . 


<100 Hz RMS (300 Hz to 3 kHz Bandwidth) 


2nd Harmonic <-30 dBc 
3rd Harmonic <-45 dBc 


+10 kHz to +1.5 MHz: <-30 dBc in band 
+1.5 MHz to band end: <-55 dBc 
(If image <-35 dB) 


-127 dBm to -20 dBm (10 dB steps with 11 
dB range vernier) into 50 ohms. 


+2.5 dB (+3 dB at frequencies >800 MHz and 
levels between -120 dBm and -127 dBm for FM/AM- 
1200S thru S/N 7698 and FM/AM-1200A thru S/N 1676). 


When in the "locked" position, the generator 
is phased locked to the master oscillator. 
When switched from the "locked" position, the 
generator may be varied +10 kHz. 


0 to 50 kHz (with 1 kHz tone). 
0 to 90% (with 1 kHz tone). 


FM: 2 Hz to 30 Hz (DC when in variable generate) 
AM: 10 Hz to 10 kHz (30% maximum modulation above 
5 kHz). 


FM: .1 VRMS/kHz (-0 to +30%) 
AM: .01 VRMS/% (-0 to +30%) 


FM: <1% to 20 kHz deviation 
AM: <10% to 60% modulation 


10K Ohms nominal 
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A-2 DUPLEX GENERATOR 
Frequency Range: _ 
Frequency Resolution: 
Frequency Accuracy: 
Output Level: 

DUPLEX Port: 


DUPLEX HIGH: 
DUPLEX LOW: 


Input Protection: 


T/R Port: 


A-3 RECEIVE/MONITOR 


Frequency Range: 
Sensitivity: 


Selectivity (at 3 dB): 


Adjacent Channel Rejection: 


Demodulation Output: 
Impedence: 


Output Level: 


Receiver Antenna 
Input Protection: 
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+49.99 MHz from receive frequency in 10 kHz steps. 


2.5 kHz 
(See Master Oscillator) 


(FM/AM-1200A) 
-60 dBm +10 dB fixed level into 50 ohm. 


(FM/AM-1200S) 
-15 dBm into 50 ohms +10 dB 


-40 dBm into 50 ohms (-25 dB +5 dB below 
DUPLEX HIGH at the same frequency) 


0.25 WATT (maximum without damage) 


(FM/AM-1200A) -80 dBm +10 dB fixed level 
(FM/AM-1200S) -85 dBm +10 dB fixed level 


10 kHz to 999.9999 MHz in 100 Hz increments 
2 pV typical (1 MHz to 1000 MHz FM narrow) 


RECEIVERAUDIO 

MODE BANDWIDTHBANDWIDTH 
FM WIDE 200 kHz 80 kHz 
FM MID 200 kHz 8 kHz 
FM NAR 15 3kKHzZ 8 kHz 
SSB 6 kHz 8 kHz 
AM NAR 6 kHz 8 kHz 
AM NORM 15 kHz 8 kHz 
RECEIVER GREATER THAN 
BANDWIDTH 40 dB DOWN 
200 kHz +300 kHz 

15 kHz +27 kHz 

6 kHz +15 kHz 
600 Ohms 


(Into an open circuit): 
FM: 60 mVRMS/1 kHz (nominal) 
AM: 5 mVRMS/% (nominal) 


0.25 WATT (maximum without damage) 


A-4 POWER METER 
Range: 


Accuracy: 


Input Power: 


A-5 FREQUENCY ERROR METER 
RF Accuracy: 


RF Ranges: 


Audio Counter: 
Frequency Range: 
Accuracy: 
Ranges: 
A-6 MODULATION METER 
FM Deviation: 


Accuracy: 


Ranges: 
AM % Modulation: 


Accuracy: 


Ranges: 
A-7 SINAD/DISTORTION METER 
SINAD: 
Accuracy: 
Distortion Range: 
Accuracy: 
Input Level: 


Impedence: 


0 to 15 and 0 to 150 WATTS peak or average 
responding. 


1 to 600 MHz +7% of reading of full scale. 
600 to 1000 MHz +20% of reading +3% of full 
scale. 


50 WATTS continuous 
>50 to 150 WATTS, one minute "ON", five minutes 
EOFEs: 


+Master Oscillator 
+3% of full scale 


+10 kHz, +3 kHz, +1 kHz, +300 Hz, 
+100 Hz, +30 Hz full scale 


10 Hz to 12 kHz 
+0.01% +3% of full scale 


+300 Hz, +30 Hz, +3 Hz full scale 


+5% of reading, 
+3% of full scale for a 1 kHz tone. 


2 kHz, 6 kHz, 20 kHz, 60 kHz full scale. 


+5% of reading 
+3% of full scale for a 1 kHz tone 


60%, 200% full scale 


3 to 20 dB at 1 kHz 

+1 dB at 12 dB SINAD 

0 to 20% at 1 khz 

+1% at 10% distortion 

0.25 VRMS to 2 VRMS (10 VRMS maximum) 
10K Ohm Nominal 


A-3 
05 


A-8 FUNCTION GENERATOR 
Functions: 


Tone Accuracy: 
Fixed: 
Variable: 

Tone Distortion: 
Fixed: 


Variable (SINE): 
Tone Output Level: 


Frequency Range: (Variable): 
DIMF ENCODE: 

Deviation: 

Mark Time: 

Space Time: 
DIMF Decode (Optional): 
A-9 OSCILLOSCOPE 
Display Size: 
Vertical Bandwidth: 


External Vertical 
Input Ranges: 


Horzontal Sweep Rate: 
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SINE, SQUARE, RAMP, TRIANGLE, DTMF, TONE SEQ 
and DCS 


(Same as Master Oscillator) 
+0.01% 

(At 2.5 VRMS output) 

<0.5% 


<2% (10 Hz to -1005HzZ) 
<0.7% typical (100 Hz to 30 Hz) 


Variable to 2.5 VRMS minimum, either tone 
into 150 Ohm load 


10 Hz to 30 kHz in 0.1 Hz increments 


3.5 kHz Fixed (+500 Hz) 
50 mSec Minimum 
50 mSec Minimum 


See Digital Voltmeter 


2 inches X 2.5 inches 
DC to 1 MHz (at 3 dB Bandwidth) 


10 mV, 100 mV, 1 V, 10 V per division 


FM/AM-1200A — 10 mSec, 1 mSec, 100 uSec, 
10 wSec, 1 psec per division 


FM/AM-1200S — 10 mSec, 1 mSec, 100 ,Sec, 
10 wSec per division 
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A-10 DIGITAL VOLTMETER/DTMF DECODE (OPTIONAL) 


AC Volts: 


Frequency Range: 
Voltage Range: 
Accuracy: 

DC Volts: 
Voltage Range: 
Accuracy: 


DIMF DECODE: 


Deviation: 
Mark Time: 
Space Time: 
Sensitivity: 
A-11 MASTER OSCILLATOR 
Standard TCXO (Thru FM/AM-1200A S/N 
Stability: 
Aging: 
Standard TCXO (FM/AM-1200A S/N 1500 


Stability: 
Aging: 
Optional Oven Oscillator: 
Stability: 
Aging: 


45 Hz to 10 kHz 
0 to 100 VRMS 
+10% +2 Counts 


0 to +100 VDC 
+10% +2 Counts 


1 kHz Minimum 

50 mSec Minimum 
50 mSec Minimum 
20 dB FM Quieting 


1499, thru FM/AM-1200S S/N 5411) 
0.5 PPM (0.50° C) 
1 PPM per year 


and on, Option 1 thru FM/AM-1200A S/N 1499; 
FM/AM-1200S S/N 5412 and on, Option 1 thru 
FM/AM-1200S S/N 5411) 


0.2 PPM (0.50°sC) 
0.5 PPM per year 


(Option 2) 


0.05 PPM (0.50° C) 
0.25 PPM per year 


A-5 
05 


A-12 GENERATE AMPLIFIER (OPTIONAL) 


Gain: a S02 st pica 5 2O0e KHZ “vOstOCUT Uz 
Test Set Output with 
Amplifier Installed: Variable to +10 dBm, FM, CW 


Variable to +4 dBm, AM 
A-13. TRACKING GENERATOR (OPTIONAL) 


Frequency Range: 1 MHz to 999.9999 MHz 
Output Levels: 
TRACK HIGH: =3 dBine Che euby 
TRACK MED: -15. dBm (+47 dB) 
TRACK LOW: -40 dBm (+5/-10 dB) 
Flatness: +1 dB over center 80% of displayed area, 
+5 dB over remaining display. 
Tracking Span: 10 kHz to 10 MHz as set by Spectrum Analyzer 
scan width. 
Output Impedance: 50 ohm nominal. 
Spurious: Harmonic and Non-Harmonic are <5 dBc, typically 
10 dB. Image (RF+180 mHz) typically 0 dBc. 
Dynamic Range: >70 dB 
Tracking Range Adjustment: -200 Hz to 1.0 kHz minimum as compared to analyzer 
center. 
A-14 GENERAL CHARACTERISTICS 
Temperature Range: 0 to 50° C 
A-15 POWER REQUIREMENTS 
Line: 105 to 130/210 to 260 VAC 


50 to 400 Hz at 60 WATTS typical. 


Ext... sbG? 12 to 30 VDC nominal, 3.5 AMPS at 12 V typical, 


1.5 AMPS at 28 V typical. 


A-16 SPECTRUM ANALYZER (FM/AM-1200S ONLY) 


Log Scale: 


Dynamic Range: 


Modes: 


Within +2 dB linearity from -30 dBm to 


-90 dBm indication 


70 dB (from display reading of -30 to -100) 
SCAN WIDTH 


MHz/DIV 
kHz/DIV 
kHz/DIV 
kHz/DIV 
kHz/DIV 
kHz/DIV 
kHz/DIV 
kHz/DIV 
kHz/DIV 
kHz/DIV 


30 
30 


BANDWIDTH 


kHZ 
kHZ 
kHZ 
kHZ 
kHZ 
kHZ 
kHZ 
kHZ 
Hz 

Hz 
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APPENDIX B — TABLE OF USER I/O PORTS/CONNECTORS 
PIN-OUT TABLES 


B-1 TABLE OF I/O PORTS 


SIGNAL 
CONNECTOR NAME CONNECTOR TYPE INPUT/OUTPUT SIGNAL TYPE 


T/R (11) BNC Input/Output RF 
AUX PWR (12) Banana Jack Output +12 VDC 
DUPLEX Output (14) BNC Output RF 
EXT MOD/SINAD (15) BNC Input/Output Audio 
DEMOD (16) BNC Output Audio 
TONE OUT (17) BNC Output Audio 
MIC/ACC (19) 5 Pin Microphone Input/Output See Pin-Out 
Connector 
SCOPE/DVM (20) BNC Input DC to 1 MHz; 
AC of DC 
ANT (34) BNC Input RF 
RS-232 (43) 25 Pin, Type D Input/Output See Pin-Out 
GPIB — Option 13 (43) 24 Pin GPIB 
Adapter Input/Output See Pin-Out 
AC Power (44) EAC-301 Input 105-130/ 
210-260 VAC 
DC Power (45) 712A Input 12-30 VDC 
External Reference (46) BNC Input/Output 10 MHz RF 


Table B-1 Table of I/0 Ports 
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B-2 PIN-OUT TABLE FOR MIC/ACC CONNECTOR 
+12 VDC DC Voltage 
Chassis GND 


Input/Output 
1/8 AMP Fused Output 


Switched 
Audio 
Switched 


Mic Key GND for Generate 


Mic Audio 


Input 


nm & WW PP F- 


Tone Key GND to Remove Variable Tone 


Table B-2 MIC/ACC Connector Pin Assignments 
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Figure B-1 MIC/ACC Connector Pin Identification 
(Front View) 
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B-3 PIN-OUT TABLE FOR RS-232 CONNECTOR 


The FM/AM-1200S/A is configured as Data Terminal Equipment (DTE). 


Pin No. Input/Output Remarks 


2 (RDX) Commands 


3 (TDX) Info 

4 (RTS) If high, FM/AM-1200S/A can receive 
command. If low, FM/AM-1200S/A busy. 

5 (CTS) If low, terminal not readyto receive. 


If not used, it must be tied high. 
7 (Common Ground) 
1, 6, and 8 thru 


25 not used 
Table B-3 RS-232 Connector Pin Assignments (Standard) 
NOTE] 
A special cable (to be configured by the user) may be 
necessary to interface the RS-232 port to an external 
controller and/or printer. 
FM/AM-1200S/A PROTOCOL 
No Parity Bit 8 Must Be Zero (Most Significant Bit) 
Must Be Half Duplex 1 Stop Bit (End of Character) 
Must Be Upper Case | High Level = -12 V 
8 Data Bits Per Character Low Level = +12 V 
Pin No. Assignment 
7 Common Ground 
13 eS 
14 RDX 
16 TDX 
18 GND 
19 RTS 
mecnruso, o. thru 12, 15, 
m. 20 thru 25 Not Used 


Table B-4 RS-232 Connector Pin Assignments with 
Cellular Testing (Option 15) Installed 
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B-4 PIN-OUT TABLE FOR GPIB CONNECTOR (OPTION 13) 


When the GPIB Option (Option 13) is installed, a 24-pin connector is provided on the 
rear panel for connection to an external controller. Pinouts are shown in the Table 


below. The operator should ensure proper interface between the FM/AM-1200S/A and the 


external controller. 


Once the proper connection is made, the FM/AM-1200S/A can be initialized with the 
proper address by using the GPIB Menu. 


Oo 0 J™I OY Cie OoeN— 


— et 
wo ee & 


DIO 1 DIO 5 
DIO 2 DIO 6 
DIO 3 DIO 7 
DIO 4 DIO 8 
EOI REN 
DAV Ground 
NRFD Ground 
NDAC Ground 
LEG Ground 
SRQ Ground 
ATN Ground 
Ground Ground 


Table B-5 Pin-Out Table for GPIB Connector 
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Figure B-2 GPIB Connector Pin Identification 
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APPENDIX C - MINIMUM PERFORMANCE CHECK 


C-1 GENERAL 


This section contains a quick, qualitative, step-by-step check for 
assessing the performance of the FM/AM-1200S/A. This check should be 
used when the operating condition of the set is in question. The check 
contained in this section is performed using the FM/AM-1200S/A front 
panel controls and does not require the removal of the exterior case. 
This check can be performed within 4 to 6 minutes, while the set is 
operating on its own internal battery power. Only a two foot length of 
502 coaxial cable (with BNC connectors on each end) is required as 
accessory equipment to perform this check. 


\NOTE} 


If a determination is made that the FM/AM- 
1200S/A is not performing properly as a result 
of this performance check, the operator/ 
technician should perform a thorough laboratory 
or bench check before taking any corrective 
maintenance action. 


C-1-1 PRECHECK CONSIDERATIONS 


For maximum benefit of the performance check, it is strongly recom- 
mended that personnel: 


1, Thoroughly read and understand ail steps of the check prior 
to actual initiation. 


2. Be familiar with the FM/AM-1200S/A front and rear panel 
controls, indicators and connectors, as described in Section 
3 of this manual. The performance check assumes the 
Operator/technician is familiar with the set. 
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C-2 MINIMUM PERFORMANCE CHECK 


SPECIAL ACCESSORY 
EQUIPMENT REQ'D: One 2-foot length of 508 coaxial cable w/BNC 
. connectors on each end. 


TEST SET-UP DIAGRAM: 


BA SRaR 
; y won / 
IBGEEs eeSwot ¥ srt 


Ta « FM/AM-1200A 
VERT POS INT FOCUS HORIZ POS 


Be 


VERTICAL sacar L 


ips Wie ile Aes <4 
o 


om 
fa eae e- @ 
=r = 
PWR OFF BATT sc 
ac 


Figure C-1l Performance Test Set-Up Diagram 


CONTROL INITIAL SETTING 

3. MODULATION Select Control "AM" - "NORMAL" Q 
4 Modulation METER Control OAR. hero 
5 VAR Tone Selector Switch "Orie 

6 VAR Tone Level Control full ccw 

7 1 kHz Tone Selector Switch BOs 

8 1 kHz Tone Level Control full ccw 

10 RF Level Attenuator Vernier Control Tiki ecw 
21 AC/GND/DC Switch "GND" 
22 PWR/OFF/ BATT Switch FURR. 
23 VERTICAL Attenuator Selector Control  QEPE 
32 GEN/LOCK Control mt OC Ke 
35 FREQ ERROR Meter Range Selector 

Control "OK 

39 MODE Selector Control "REC? 


Table C-1 Initial Control Settings 


STEP PROCEDURE 
i Set FM/AM-1200S/A controls to initial settings described in Table 
C-1. 
is Connect 2-foot length of 5082 coaxial cable between ANT Connector 


(34) and External Reference Connector (46) as shown in Figure C-l. 


she Place PWR/OFF/BATT Switch (22) to either "PWR" or "BATT" position t 
and observe the following indications: > 
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STEP PROCEDURE 
ae (Cont'd) 


a. "IFR's FM/AM-1200S/A" illuminated on VFD (37) for approxi- 
mately two seconds, followed by "VERSION X.X.X. XX.XX", 
before the RF function appears. 


\NOTE} 


CHECKSUM ERROR followed by MEMORY RESET dis- 

played on VFD (37), in place of the sequence 

described above, indicates the pre-programmed 
data may have been lost. 


If the PWR/OFF/BATT Switch (22) was placed to 
the "BATT" position, place Modulation METER 
Controu.n 4) co, the. “BATT TEST" position “and 
verify MODULATION Meter (1) indicates within 
the BATT range. 


If using internal battery power and external AC 
or DC power is available, place PWR/OFF/BATT 
Switch (22) to "PWR" position before continuing. 


b. Steady illumination of generator LOCK Lamp (33). 


\NOTE} 


If LOCK Lamp (33) is flashing, check position 
of GEN/LOCK Control (32) to be as indicated in 
Table C-l. 


If LOCK Lamp (33) is steady, rotate GEN/LOCK 
ContcoLlesce) out of “LOGK" position and verify 
LOCK Lamp (33) flashes. 


4, Using Keyboard (18), select 10 MHz (RF function). 


5% Place VERTICAL Attenuator Selector Control (24) to any position 
except ecOFE”. 


6. (FM/AM-1200S only) Place HORIZONTAL Sweep Selector Control (26) 
to desired position in Spectrum Analyzer range to observe 10 MHz. 


(ae Place Modulation METER Control (4) to "SIG" position and observe 
signal strength (relative deflection of meter). 


C-3 
02 


S LEP 


LOr. 
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PROCEDURE 


Verify FREQ ERROR Meter (36) is centered. 


Place FREQ ERROR Meter Range Selector Control (35) to the RF "1K" 


position. 


Using Keyboard (18), slew last character of RF function up and 
down 5 units and verify deflection on FREQ ERROR Meter (36). 


RECEIVING WWV TIME STANDARD TO CALIBRATE FM/AM-1200S/A 
MASTER OSCILLATOR (Off-The-Air) 


Connect BNC Tee Connector to ANT Connector (34). 
Connect antenna to one side of Tee Connector. 


Connect 2 foot length 508 coax cable between the External 
Reference Connector (45) to other end of BNC Tee Connector. 


\NOTE} 


Loosely connect coax cable to BNC Tee Connector, 
so as not to swamp out the received WWV signal. 


Adjust REF CAL Adjustment (13) on FM/AM-1200S/A front panel to 
obtain a suitable beat note (zero beat) from the FM/AM-1200S/A 
speaker. 


C 


fr 


A 

mee or ac 
Adj 

AGC 

AM 

Amp 


ANALY DISP. 


DEFLEC AMP 
DEMOD 

DEV 

DMM 


APPENDIX D - LIST OF ABBREVIATIONS 


- Ampere 


Alternating Current 
Adjustment 

Automatic Gain Control 
Amplitude Modulation 

Ampere 

Analyzer Dispersion 

Assembly 

Battery 

Binary Coded Decimal 

Beat Frequency Oscillator 
Degrees Celsius 

Calibration 

Counterclockwise 

Cathode Ray Tube 

Clockwise 

Carrier Wave 

Digital to Analog Converter 
decibels 

decibels above (or below) carrier level 
decibels above (or below) 1 milliwatt 
Direct Current 

Duty Cycle Regulator 
Deflection Amplifier 
Demodulation, demodulate or demodulated 
Deviation 

Digital Multimeter 

Digital Voltmeter 

Emitter Coupled Logic 
External Accessory 

External Modulation 

External Direct Current 
Degrees Fahrenheit 

Field Effect Transistor 

mii Ler 

Frequency Modulation 
Frequency 

Generate 

Gigahertz 

Ground 

High Level 

Horizontal 

Hertz 

Integrated Circuit 
Intermediate Frequency 
Improved Mobile Telephone Service 
Internal Modulation 
Illustrated Parts Catalog 
Kilogram per cubic centimeter 
kilohertz 


L/H 

LOG LIN 
LO 

mA 

MAX DISP 
Mech 


Preamp 
psi 

PWR 

PWR MON 
RCVR 
REE 

RF 

R/H 

RMS 

ROM 

Sec 
Scope Dev 
SIG 
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Left-hand 
Logarithmic Linearity ( 
Local Oscillator 

Milliamperes 

Maximum Dispersion 

Mechanical 

Megahertz 

Monitor 

microsecond 

microvolt 

millisecond 

millivolt 

milliwatt 

Multiplier 

Not Applicable 

Normal 

Oscillator 

paragraph 

Printed Circuit Board 

Phase Lock Loop 

Preamplifier 

pounds per square inch 

Power 

Power Monitor 

Receiver 

Reference 

Radio Frequency S 
Right-hand C 
Root Mean Square 

Read Only Memory 

Seconds 

Oscilloscope Deviation 

Signal 

Single Sideband 

Switch 

Temperature Compensated Crystal Oscillator 
Transmitter or Transceiver 

Transistor. transistor Cogic 

Volts 

Volts Peak 

Volts Peak-to-Peak 

Volts Alternating Current 

Voltage Controlled Oscillator 

Volts Direct Current 

Very High Frequency 

Volume 

Voltage Standing Wave Ratio 

Watts 

Transmitter 

Crystal 


E-1 


APPENDIX E - REPACKING FOR SHIPMENT 


SHIPPING INFORMATION 


IFR test sets returned to factory for calibration, service or repair 
must be repackaged and shipped subject to the following conditions: 


Do not return any products to factory without first receiving 
authorization from IFR Customer Service Department. 


CONTACT: Customer Service Dept. 
Lek cs 
10200 West York Street 
Wichita, Kansas 67215 


Telephone: (800)-835-2350 
TWX: 910-741-6952 


All test sets must be tagged with: 


Owner's identification and address. 
Nature of service or repair required. 
Model No. 

Serial No. 


OF Ceo 
oe @ @ 


Sets must be repackaged in original shipping containers using IFR 
packing models. If original shipping containers and materials 
are not available, contact IFR Customer Service Dept. for 
shipping instructions. 


All freight costs on non-warranty shipments are assumed by 
customer. (See "Warranty Packet" for freight charge policy on 
warranty claims.) 


REPACKING PROCEDURE (REFERENCE - FIGURE E-1) 


1. Make sure bottom packing mold is seated on floor of shipping 
container. 


2. Carefully wrap test set with polyethylene sheeting to protect 
fanash. 


3. Place test set into shipping container, making sure set is 
securely seated in bottom packing mold. 


4. Place top packing mold over top of set and press down until 
mold rests solidly on bottom packing mold. 


5. Close shipping container lids and seal with shipping tape or 
an industrial stapler. Tie all sides of container with break- 
resistant rope, twine or equivalent. 


TOP PACKING MOLD 


TEST INSTRUMENT 
WRAPPED WITH 
POLYETHYLENE 
SHEETING 


BOTTOM PACKING MOLD 


HOLD-DOWN e 
STRAP 


» 


IFR SHIPPING CONTAINER 


Figure E-l1 Repacking for Shipment 


APPENDIX F - TRUNKING TEST SYSTEMS CHANNEL NUMBER 


Channel 
Number 


TRANSMIT/RECEIVE FREQUENCIES 


LOW 


FREQUENCY BAND 
Mobile 
Transmit 


806.0125 
806.0375 
806.0625 
806.0875 
SOG SEZ 5 
28 hes be ey 
806.1625 
806.1875 
806.2125 
806.2375 
806.2625 
806.2875 
SUbTST 25 
806.3375 
806.3625 
806.3875 
806.4125 
806.4375 
806.4625 
806.4875 
SUR so ted 
BUG tooo 
806.5625 
806.5875 
806.6125 
806.6375 
806.6625 
806.6875 
806.7125 
CUO es 
806.7625 
806.7875 
806.8125 
806.8375 
806.8625 
806.8875 
CUO Zo 
806.9375 
806.9625 


Table F-1 


Mobile 
Receive 


ee ghee 
851 
851 
851 
sieahe 
S51: 
Sa be 
Cr dae 
851 
851 
851 
851 
851 
851 
851 
Gat 
851 
851 
Sie 
B51 
saa 
opel 
851 
851 
851 
Ole 
ool, 
Soe 
oid igs 
sed 
ool. 
851. 
seal be 
Spel i 
‘eles gig 
Ss hoe 
oie. 
Dae 
26) Be 


Trunking Channel 


0125 


cui dct ABS) 
gibeyaee 
2Uo7 5 


|p yas 
yoy Bs) 
1625 
1875 


dren Was 
iy doy fhe) 
-2625 
cee ie 
Seehe Ware 
oy 5 
aoe 
phe e he) 
~4125 
pW AS 
-4625 
-4875 
roteo 
pe oleae, 
apenas) 
ates 
34 8h rales 


Os/0 
6625 
6875 
don ee 
575 
7625 
7875 
8125 
Gov 
8625 
8875 
ae ees 
ea 
9625 


Channel 
Number 


40 
41 
42 
43 


44 


45 
46 
47 
48 
49 
50 
51 
52 
53 
5 4 
oo 
56 
“0 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
rea 
Vis 
ins) 
74 
75 
76 
Tc), 
78 


FREQUENCY BAND 


LOW 


Mobile 
Transmit 


806. 
807. 
807. 
807. 
‘oi a 
807. 
807. 
UE De 
807. 
807. 
807. 
807. 
SD7. 
B07, 
807. 
807. 
SO fe 
807. 
807. 
507: 
S07. 
807. 
807. 
B07, 
807. 
hb 
807. 
807. 
807. 
AL Ee 
807. 
807. 
807. 
807. 
WTS 
807. 
807. 
807. 
SU. 


is ae 
0125 
0375 
0625 
0875 
1h weet) 
ie pe) 
1625 
1875 
(id Wid 
aM oe 
2625 
2875 
Si eas 
sole 
3625 
3875 
4125 
4375 
4625 
4875 
Dy als) 
oe Wis, 
5625 
5875 
6125 
6375 
6625 
6875 
Ue eae 
(pau bs 
O25 
din ahd Bes 
ah ahs 
show fe 
8625 
8875 
silega 
28 of hee, 


Low Frequency Band 


Mobile 
Receive 


851. 
eye! 
yee 
hay aie 
852 
hye 


shape 
BO ve 
ape 
one 
yon 
yee 
Boa 
aie 
ey ae 


852 


852 


852. 


O02, 
S52. 
Bor 


heap 
852 
Wir 
BaZ 
B52 
Gad. 
852 
852 
852 
Wap 
ee 
elieae 


oh ewes 
0125 
0375 
0625 


0875 


1 a ees 
1375 
1625 
1875 
rs hase 
“gb gs 
Coe) 
abo ia 
525 
LOH Ba 


pol Pps, 
ee fa 


3875 


~4125 
S526 
epee 
B52. 
Boe. 
852. 


4375 
4625 
4875 
5125 
ais Be 
Visas 
yO L5 
6125 
ORES 
6625 


a 8125 


7125 
7375 
| AiWAs 
7875 


ge GAS) 
ate AAS 
.8625 


8875 
OL 
oe 


F-1 


FREQUENCY BAND 


LOW 


Channel Mobile 
Number Transmit 
79 807.9625 
80 807.9875 
81 808.0125 
82 808.0375 
83 808.0625 
84 808.0875 
85 808.1125 
86 808.1375 
87 808.1625 
88 808.1875 
89 808.2125 
90 808.2375 
91 808.2625 
92 808.2875 
93 8083.25 
94 808.3375 
95 808.3625 
96 808.3875 
97 808.4125 
98 808.4375 
99 808.4625 
100 808.4875 
101 808.5125 
102 808.5375 
103 808.5625 
104 808.5875 
105 808.6125 
106 808.6375 
107 808.6625 
108 808.6875 
109 808 7.125 
110 808.7375 
111 808.7625 
Rs Wy 808.7875 
113 808.8125 
114 808.8375 
DLS 808.8625 
116 808.8875 
pe 808.9125 
Table F- 


F-2 
05 


Mobile 
Receive 


ehh 
59875 
6536 
$533 


852 


853 
853 


853 


853 
853 


853 
853 


853 


853 
853 
853 
853 


9625 


0125 
D375 


.0625 
.0875 
853; 
8535 
853. 
853. 
8535, 
8535 
8535 
8535 
epiZ25 
S532 
Se Ly as 
eke Bs) 
3573 4 
8532 


Fi25 
1375 
1625 
1875 
2125 
apes 
2025 
2070 


339.5 


4125 
4375 


-4625 
-4875 
853% 
853% 
853. 
8535 
8535 
853. 
853 2 
.6875 
853% 
ODS 
S536 
853% 


eelse 
ie 3) 
5625 
5875 
6125 
6375 
6625 


P25 
L315 
GO25 
7875 


5OL25 
ats Bel fee) 
-8625 
-8875 
853. 


9125 


Channel 
Number 


118 
a9 
120 
121 
12? 
mes 
124 
25 
126 
127 
128 
129 
130 
131 
1oe 
£33 
134 
£35 
136 
£3 7, 
136 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
B52 
b53 
154 
55 
156 


FREQUENCY BAND 


LOW 


Mobile 


Tran 


808. 
808 
808. 
809. 
BU Is 
809. 
809. 
809. 
805: 
809. 
809. 
809. 
809. 
809. 
809 
809. 
809. 
809 
809. 
809. 
809°: 
BU9c 
809. 
809. 
809. 
HUE ©. 
809. 
S09 
809. 
809. 
8092 
809. 
8097 
809. 
809. 
S09. 
809. 
809. 
809. 


smit 
9375 


aIE25 


9875 
0125 
0375 
0625 
0875 
1125 
RE 
1625 
1875 
ZEAD 
2375 
2625 


=ZoviD 


3125 
S3/e5 


-3625 


3875 
4125 
4375 
4625 
4875 
bL25 
53/5 
5625 
5875 
6125 
6375 
6625 
6875 
F125 
Tey 3) 
7625 
7875 
8125 
SSS 
8625 
8875 


Mobile 
Receive 


853% 


B53 


854 


854 
854 
854 
854 


1 Trunking Channel Low Frequency Band (Continued) 


9375 


29625 
8536 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
-4625 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
854. 
$8125 
6375 
-8625 
68/5 


9875 
0125 
0375 
0625 
0875 
1125 
£375 
1625 
1875 
2i2e 
Meg 
2625 
2875 
B25 
BRE Ee 
3625 
3875 
4125 
4375 


4875 
Dilides 
S375 
5625 
5875 
6125 
6375 
6625 
6875 
71245 
1375 
7625 
Love 


LOW 


Mobile 
Receive 


854. 
854. 
854. 
854. 
855. 
859: 
S55: 
855% 
S508 
S55. 
B55" 
oho 
B55. 
855. 
BSS; 
855. 
B50. 
S59. 
855% 
Shy 
Ooo 
S503 
855. 
530% 
855. 
855: 
8555 
855% 
855 
SD 
665° 
350% 
859 = 
853. 
855 
et ele 
BOO 
SD0% 
855. 


TA 
9375 
eye) 
9875 
0125 
O3P5 
0625 
0875 
PLS 
LS75 
1625 
1875 
Stas 
2395 
26295 
2875 
3a 5 
33/5 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
207 5 
5625 
DOF 5 


One o 


6375 
6625 
6875 
7125 
7375 


FOS 


7875 
8125 
God 5 
8625 


FREQUENCY BAND 
Channel Mobile 
Number Transmit 
r57 809.9125 
158 809.9375 
159 809.9625 
160 809.9875 
161 8f0: .0125 
162 810.0375 
163 810.0625 
164 810.0875 
165 S10. 14-25 
166 810 F1S75 
167 SPO SK6ZS 
168 810.1875 
169 810 2925 
170 810:. 2375 
174 810.2625 
172 810.2875 
13 810.3125 
174 81073375 
175 8t0 23625 
176 810.3875 
177 810.4125 -- 
178 810.4375 
179 810.4625 
180 810.4875 
181 SLOT SLZS 
182 BTO 753 "5 
183 81075625 
184 810.5875 
185 810.6125 
186 8t0 76375 
187 810.6625 
188 810.6875 
189 810.7125 
190 810.7375 
191 81057625 
192 810.7875 
193 810.8125 
194 810.8375 
195 810.8625 
Table F- 


Channel 
Number 


196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
rae 
22 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
220 
226 
224 
228 
229 
230 
on 
232 
20 
234 


FREQUENCY BAND 


LOW 


Mobile 
Transmit 


810 
810. 
810. 
810 
810. 
SP: 
SPI 
Opis 
oii 
811. 
SBE 
STE: 
Sar 
Spb 
GE 
Sia 
Sil 
ee a ee 
Sire 
Dale 
Siis 
Sil. 
onic 
Sie 
ST1Ts 
oh BR 
oF 
Sl 
S112 
Sas 
Shit 
obi, 
Oiae 
S115 
ei Be i 
Saas 
Sis 
Oa aS 
3 Bis 


#8875 


OFS 
sles 


3625 


9875 
0125 
0375 
0625 
0875 
PD25 
1337/5 
1625 
1875 
2E29 
7 Fie 
2625 
2875 
3225 
SSnS 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
5325 
5625 
5875 
6125 
63.7.5 
6625 
6875 
7125 
7375 
7625 
7875 
8125 
5575 


Mobile 
Receive 


855. 
B55 
Sor 
Grigie 
8 55nd 
SiGe 
856. 
856. 
856. 
856; 
856. 
856. 
856. 
856. 
856. 
856: 
856. 
856. 
S56" 
856% 
S56. 
856. 
856. 
856. 
856° 
856. 
8560 
856. 
856. 
856. 
8562 
856. 
856. 
856. 
856. 
856. 
856 
856. 
C5DE 


1 Trunking Channel Low Frequency Band (Continued) 


8875 
9125 
9375 
9625 
S8y2) 
0125 
0375 
0625 
0875 
btZ5 
L325 
£625 
1875 
2125 
2375 
2625 
2875 
ave 9 
8375 
8629 
3875 
4125 
4375 
4625 
4875 
FL-25 
DS. 5 
5625 
5875 
6125 
6375 
6625 
6875 
7125 
1545 
7625 


A) Bd 5 


8125 
8375 


05 


LOW LOW 


FREQUENCY BAND FREQUENCY BAND 

Channel Mobile Mobile Channel Mobile Mobile 

Number Transmit Receive Number Transmit Receive 
235 811.8625 856.8625 274 812-8375 S5738S Ro 
236 811.8875 856.8875 275 812.8625 857.8625 
237 811.9125 856.9125 276 812.8875 857.8825 
238 811.9375 856.9375 277 812791275 857.9125 
239 81159625 856.9625 278 2 612.9575 1o° 85729455 
240 811.9875 856.9875 279 812.9625 857.9625 
241 812.0125 857.0125 280 812.9875 857.9875 
242 812.0375 857.0375 281 B13 .0Ao 858.0225 
243 812.0625 857.0625 282 8137. 0375 858.0375 
244 812.0875 857.0875 283 813.0625 858.0625 
245 8122125 85 fee 5 284 813 0875 858.0875 
246 812.1375 857.185 285 O13) lake 858.4725 
247 812.1625 857.1625 286 81331375 858.1375 
248 812.1875 85 30875 287 813.1625 858.1625 
249 81252:125 S57, aAbe 5 288 oi RS dl kro nya 858.1875 
250 812.2375 857,.2375 289 Ss saka5 858 J2h2S 
251 812.2625 25/.2625 290 Sis r2s75 858 J2a7 5 
252 812.2875 Seo Pe Ah aca 291 813.2625 858.2625 
253 SI 25 Ris 85 he8125 292 Sts soca 858.2875 
254 81223375 852.8375 293 81353825 858.3025 
255 81223625 S54 .aDe5 294 S133 S575 85873375 
256 812.3875 B5/.807 5 295 813.3625 858.3625 
257 812.4125 85/8125 296 8133s AS 858.3875 
258 812.4375 857.4375 297 8130135 858.4125 
259 812.4625 857.4625 298 81374375 858.4375 
260 812.4875 857.4875 299 813.4625 858.4625 
261 812.5125 SH. oie 5 300 813.4875 858.4875 
262 8 2a AS 857 2530 5 301 Sis sabas 858 35125 
263 812, 5625 85/..5625 302 B13 Soe B5625ne 5 
264 SIA a5a75 857.5875 303 8135625 858.5625 
265 812.6125 85 720.25 304 STS eoe.45 858.5074 
266 812.6275 Sh haba 5 305 813.6125 858.6125 
267 812.6625 85. 7.10525 306 813.6375 858.6375 
268 812.6875 857.6875 307 81326625 858.6625 
269 8122771275 857 s#:12 5 308 81326845 858.6875 
270 Si2s7a75 85/ aay 5 309 81374125 858.7125 
271 812.7625 85/7 #625 310 STS 4875 858.7375 
DhZ. 812.7875 85/ 2h875 3h) 813.7625 858.7625 
9 812.8125 857 28425 3:2 813-7815 858.7875 


Table F-1 Trunking Channel Low Frequency Band (Continued) 


F-4 
05 


FREQUENCY BAND 


LOW 


Channel Mobile 

Number Transmit 
S13 813.8125 
314 813.8375 
315 813.8625 
316 813.8875 
Bi 7 813297125 
318 81329375 
319 813.9625 
320 813.9875 
p2] 814.0125 
322 814.0375 
S23 814.0625 
324 814.0875 
B25 814.1125 
326 814.1375 
B2/ 814.1625 
328 Si4GE875 

¥329 84432425 
330 814.2375 
301 814.2625 
B32 814.2875 
333 814.3125 
334 St4 S325 
335 $14 23.625 
336 2014 23875 
B37 814.4125 
338 814.4375 
339 814.4625 
340 814.4875 
341 814 85925 
342 814.5375 
343 814.5625 
344 814.5875 
345 B46 825 
346 814.6375 
347 814.6625 
348 814.6875 
349 814.7125 
350 B14 72305 
351 814 57625 

Table F- 


1 Trunking Channel 


Mobile 
Receive 


858. 
858. 
858. 
858. 
858. 
858. 
858. 
858. 
859¢ 
8592 
8592 
859. 
8595 
659% 
S598 
S592 
859. 
859% 
S595 
G59F 
B59n 
859% 
Sous 
B59 
859. 
Sa9C 
85.9% 
hens 
8595 
8598 
S508 
sane} 
859. 
Bo oe 
B59% 
S596 
G5.9m 
BS9% 
859% 


8125 
8375 
8625 
8875 
9125 
9875 
9625 
9875 
0125 
0375 
0625 
0875 
i125 
P3725 
1625 
1875 
2125 
2315 
2625 
2875 
B25 
be 25 
BG25 
3875 
4125 
4375 
4625 
4875 
S25 
5a 5 
4 des, 
5875 
6125 
6a 75 
6625 
6875 
7125 
ITS 
7625 


Channel 


Number 


352 
ES 
354 
305 
356 
357 
358 
B59 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
Ba 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 


FREQUENCY BAND 


LOW 


Mobile 
Transmit 


814 
814. 
814. 
814. 
814. 
814. 
814. 
814. 
814. 
845% 
815. 
815% 
OES 
815% 
ob 
SFS% 
8t5% 
8 P59 
SPS: 
OLS 
S152 
8154 
815. 
8154 
SUS: 
sil dew 
O15 3 
S53 
SP52 
CUS 3 
S153 
815. 
se 
ol Rae 
OA 
Slo 
815. 
Olds 
SlLS4 


chor 


8125 
8375 


8625- 


8875 
20 
Saas 
9625 
9875 
0125 
0375 
0625 


-0875 


LPS 
DSs9 
E625 
1875 
AN teh 
ATED 
2625 
2875 
ce Wee) 
ED 
3625 
3875 
4125 
4375 
4625 


4875 


5.825 
TLD 
5625 
Brio 
6125 
6375 
6625 
6875 
ALL5 
Tet 


Mobile 
Receive 


859. 
859. 
859. 
859. 
859. 
859. 
859. 
859. 
859. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 


Low Frequency Band (Continued) 


7875 
8125 
8375 
8625 
8875 
9425 
9375 
9625 
9875 
0125 
0375 
0625 
0875 
25 
Pos 5 
1625 
1875 
2-25 
2375 
2625 
bord 
ah aps) 
B05 75 
5025 
3875 
4125 
4375 
4625 
4875 
| a 
1 PAs) 
5625 
5875 
b1°25 
6375 
6625 
6875 
10-25 
J3'7-5 


Pre5 


05 


LOW 


FREQUENCY BAND 
Channel Mobile 
Number Transmit 
391 STS 27625 
392 815'SF875 
393 B15 20 ban 
394 O15 28375 
395 $15 78625 
396 815.8875 
397 815.9125 
398 SPS 29 SFS 
399 815.9625 
400 815.9875 
401 81620525 
402 816.0375 
403 816.0625 
404 816.0875 
405 816.1125 
406 816.1375 
407 816 1625 
408 816.1875 
409 816221925 
410 816.2375 
411 816.2625 
412 S16 20 Fo 
413 816.3125 
414 $16 23h 5 
415 81673025 
416 816.3875 
417 816.4125 
418 816 24375 
419 816.4625 
420 816.4875 
421 816.5125 
422 STO S5siho 
423 816 25625 
424 816.5875 
425 81636525 
426 81626375 
427 816.6625 
428 816.6875 
429 81647125 
Table F-1 


F-6 
05 


Mobile 
Receive 


860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
860. 
861. 
alo ha 
861. 
861. 
861. 
861. 
861. 
861. 
861. 
Sole 
861. 
861. 
861. 
OO Les 
861. 
861. 
S618 
861. 
861. 
861. 
861. 
861. 
861. 
861. 
861. 
861. 
8614 
861. 
861. 


7625 
go Wee 
8125 
8375 
8625 
8875 
9125 
a3 75 
9625 
9875 
OTZ5 
0375 
0625 
0875 
1125 
1375 
1625 
iow a 
21295 
2375 
2625 
2o75 
ou 20 
SB 75 
3625 
Shy Be: 
4125 
4375 
4625 
4875 
S25 
5075 
525 
5875 
6125 
6375 
6625 
6875 
i295 


Trunking Channel 


Channel 
Number 


430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
4.43 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 


LOW 


FREQUENCY 
Mobile 
Transmit 


816. 
816. 
816. 
816 
816 
816 
816 
OG 
816 
Olu 
816. 
817 
id by Be 
Balides 
817 
Othe 
ya 
BE 
fo 
817 
817 
817 
817% 
oY 
817 
817 
817 
oy bd Pe 
817 
og Ye 
817. 
S17 
olee. 
Sie 
S17 
Sis 
Sivs 
Bil] 
817. 


BSBa 
7625 
7875 


SO E25 
Fat 5 
8625 
288-75 


925 


33525 


9625 
9875 


20125 


0375 
0625 


.0875 


ErZ5 
PS Bo 
1625 
1875 


gad Fae) 
ror ath Wf Ae 
-2625 


2875 


eo) 
ol SP 
3.625 
23.805 


4125 


4379 


4625 
4875 
525 
5.35 Fo 
5625 
sf 9 9) 
6125 
6375 
6625 
6875 


BAND 


Mob 


ile 


Receive 


861. 
861. 
861. 
861. 
861. 
Sols 
861. 
861. 
861. 
Sols 
861. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
S02. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
SOE 
862. 
862. 
862. 
862. 
862. 
862. 


Low Frequency Band (Continued) 


1373 
7625 
7875 
8125 
SS 73 
8625 
8875 
i i 
IE 
9625 
9875 
0125 
0375 
0625 
0875 
yas 
i ton 
1625 
1875 
45 
anges, 
2625 
2875 
Sila 
aj Wao 
S025 
oe) 
4125 
4375 
4625 
4875 
5T25 
527755 
5625 
5875 
6125 
6375 
6625 
6875 


<« 


LOW 


FREQUENCY BAND 
Channel Mobile 
Number Transmit 
469 Si) eben 
470 81 /.baeo 
471 B17 £645 
472 817.7875 
473 817.8125 
474 817.8375 
475 817.8625 
476 817.8875 
477 Si? the a 
478 817.9375 
479 817.9625 
480 817.9875 
481 818.0125 
482 818.0375 
483 818.0625 
484 818.0875 
485 818.1125 
486 8I6. 8395 
487 818.1625 
488 818.1875 
489 818, 2125. 
490 818.2375 
491 818.2625 
492 818.2875 
493 818.3125 
494 818.3375 
495 818.3625 
496 818.3875 
497 818.4125 
498 818.4375 
499 818.4625 
500 818.4875 
501 il Baty ay) Oba, 
502 SiS.os 5 
503 818.5625 
504 818.5875 
505 818.6125 
506 S18. 65/5 
507 818.6625 
Table F-1l 


Mobile 
Receive 


862. 
B62. 
862. 
862. 
862. 
862. 
862. 
862. 
862. 
862 
862. 
862. 
863 
863 
863 
863 
863. 
COs 
863. 
863. 
863 
863 
863 
863 
863 
863. 
863 
863 
863 
863 
863 
863 
863 
863. 
863 
863 
863 
863 
863 


oi25 
ro05 
7625 
for 5 
8125 
8375 
8625 
8875 
BiliZ 5 


ou 


9625 
9875 


0125 
- Usd 5 
.0625 
.0875 


eZ 5 
1375 
1625 
1875 


J2425 
fo) 5 
eeOe 5 
w2G/ 5 
ore 5 


Be 5 


sua 5 
O25 
~4125 
ot SM Be 
~4625 
-4875 
soe 5 


Jo.) 


50 oO 
pares 
puree) 
-6375 
-6625 


Channel 
Number 


508 
509 
510 
21g) 
bd 2 
613 
514 
515 
516 
517 
518 
S19 
520 
S20 
522 
e728, 
524 
52.5 
526 
527 
528 
529 
530 
a oisl 
a8 2 
sr 86 
534 
B30 
536 
537 
538 
en, 
540 
541 
542 
543 
544 
545 
546 


FREQUENCY BAND 


LOW 


Mobile 
Transmit 


818. 
818 
818. 
818. 
818. 
818. 
818. 
818. 
818. 
818. 
818 
818. 
818. 
a5 
819 
Boe 
oe 
G.F92 
OLE 
SESE 
B19. 
Bele. 
Sle 
819. 
Eis 
Sloe. 
Bal Oe, 
he 
Ses 
619; 
soe 
oe 
S19), 
B19. 
op! ALD 
aloe 
a PiS m 
BI. 
3 Os Te 


6875 


FY 3s. 


F375 
7625 
7875 
8125 
8375 
8625 
8875 
225 


ab: si 2S 


9625 
9875 
0125 


.0375 


0625 
0875 
EIZ5 
£315 
1625 
1875 
252.5 
2315 
2025 
2325 
a125 
5375 
3625 
3875 
4125 
4375 
4625 
4875 
ule 
ae 
5625 
Bos-5 
6125 
D3 5 


Mobile 
Receive 


863. 
863. 
863. 
ire 
03%, 
863. 
863. 
OO: 
863. 
863 
863 
863 
863 
864. 
864. 
864. 
864. 
864. 
864. 
864. 
864. 
864. 
864. 
864. 
864 
864. 
864. 
864. 
864. 
864. 
864 
864. 
864. 
864. 
864. 
864 
864. 
864. 
864. 


Trunking Channel Low Frequency Band (Continued) 


6875 
7125 
7375 
7625 
7875 
8125 
8375 
8625 
8875 


eae 5 
AS 3) he 
wine 5 
soe 


0125 
0375 
0625 
0875 
1125 
1375 
1625 
1875 
gee 
40/5 
2625 


Apt: J ie 


Bde 
6 Tihs) 
3025 
aye W Aa 
4125 


~4375 


4625 
4875 
ae 
ae ire 


Aa se 


5875 
6125 
ES 


05 


LOW LOW 


FREQUENCY BAND FREQUENCY BAND 
Channel Mobile Mobile Channel Mobile Mobile 
547 819.6625 864.6625 574 820.3375 865.3375 
548 819.6875 864.6875 575 820.3625 865.3625 
549 819.7125 864.7125 576 820.3875 865.3875 
550 819.7375 864.7375 577 820.4125 865.4125 
551 819.7625 864.7625 670: 508 820.4925 865.4375 
552 819.7875 864.7875 579 820.4625 865.4625 
553 819.8125 864.8125 580 820.4875 865.4875 
554 819.8375 864.8375 581 820.5125 865 S125 
555 819.8625 864.8625 582 820.5375 865.5375 
556 819.8875 864.8875 583 820.5625 865.5625 
557 819.9125 864.9125 584 820.5875 865.5875 
558 819.9375 864.9375 585 820.6125 865.6125 
559 819.9625 864.9625 586 820.6375 865.6375 
560 819.9875 864.9875 587 820.6625 865.6625 
561 820.0125 865.0125 588 820.6875 865.6875 
562 820.0375 865.0375 589 820.7125 865.7125 
563 820.0625 865.0625 590 820.7375 865.7375 
564 820.0875 865.0875 591 820.7625 865.7625 
565 820.1125 865.1125 592 820.7875 865.7875 
566 820.1375 865.1375 593 820.8125 865.8125 
567 820.1625 865.1625 594 820.8375 865.8375 
568 820.1875 865.1875 595 820.8625 865.8625 
569 GLU et I2o S65 a2525 596 820.8875 865.8875 
570 820.2375 865.2375 597 820.9125 865.9125 
571 820.2625 865.2625 598 820.9375 865 293175 
B72 820.2875 865.2875 599 820.9625 865.9625 
a $20 S925 GOO #3. 5 600 820.9875 865.9875 


SS 


Table F-1 Trunking Channel Low Frequency Band (Continued) 


F-8 
05 


Channel 
Number 


FREQUENCY BAND 


HIGH 


Mobile 
Transmit 


896. 
896. 
896. 
896. 
sue 
896. 
poike MOP 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
SIG. 


896 


896 


896 


0125 
0250 
0375 
0500 


0750 
0875 
1000 
riZ5 
1250 
os 
1500 
1625 
1750 
1875 
2000 
ere) 
2250 
daly ie: 


ee Ue 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
she Mie 
896. 
aden, 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 


Table F-2 


ue. 
2750 
2875 
3000 
aj WAS: 
sh aekd 
a eth Ae 
3500 
50c.) 


Si ty ies 
4000 
4125 
4250 
4375 
4500 
4625 
4750 
4875 


Mobile 
Receive 


JAE 
eee 
Bee 
ES be 
List 
SPs ie 
2 kee 
G3 
ee 
oO 
okays 
fe 
Palais 
Hela fe 
9357 
OS re 
055. 
Zoe 
oe abe 
Bey 
LB ie 
935g 
9356 
2) eRe 
a0 
ha hele. 
sore 
efepehe 
2 Be Bs 
On 
siete 
ole Bah 
2 oa 
ANGI is 
ala beh 
2c 
2H ay 
woe 
93.0% 


0125 
0250 
UOT 5 
0500 
0625 
0750 
0875 
1000 
1125 
1250 
|i Ae) 
1500 
1625 
Pr 0 
1875 
2000 
ae 
2250 
fags FAS 
2500 
2625 
2750 
2875 
3000 
Bi gale 
3250 
oye She 
3500 
3625 
SU 
yeas: 
4000 
4125 
4250 
4375 
4500 
4625 
4750 
4875 


Channel 
Number 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 


HIGH 


FREQUENCY 
Mobile 
Transmit 


896. 
896. 
896. 
SIO 
896. 
S90. 
896. 
896. 
896. 
896. 
896. 
69Gb: 
896. 
aie dee 
896. 
shedale: 
896. 
896. 
896. 
896. 
896. 
olbe Hoe: 
896. 
896. 
she Mele 
896. 
896. 
896. 
896. 
oie Hele 
896. 
896. 
896. 
896. 
BaG- 
S30: 
896. 
896. 
896. 


5000 
525 
5250 
eh a 
5500 
5625 
5750 
5875 
6000 
6125 
6250 
6375 
6500 
6625 
6750 
6875 
7000 
ITZ 5 
eOU 
79715 
7500 
7625 
7750 
7875 
8000 
8125 
8250 
8375 
8500 
8625 
8750 
8875 
9000 
orate) 
9250 
nae hee 
9500 
9625 
oT 30 


BAND 


Trunking Channel High Frequency Band 


Mobile 
Receive 


Gao 
cjg 
a fe 
See: 
5500 
Be jae 
shit 
SJevty- 
To 
woe 
2a Pee: 
3.3% 
935: 
eLG IS bc 
dai, 
935. 
35% 
eh 
Spiie 
S35" 
abe 
Sis iy 
Bale. 
oi beg 
oes 
a3 5% 
935% 
935% 
NaN he 
930% 
Ses be 
935% 
935% 
93.0% 
oe 
Saiey. 
935% 
930% 
935% 


Shee 


5000 
S25 
5250 
yor 5 


yoe5 
5750 
F079 
6000 
6125 
6250 
6375 
6500 
6625 
6750 
6875 
7000 
EELS 
7250 
F375 
7500 
7625 
7750 
7875 
8000 
8125 
8250 
G3L0 
8500 
8625 
8750 
8875 
9000 
9429 
9250 
9375 
9500 
9625 
9750 


F=o 


05 


HIGH 


FREQUENCY BAND 
Channel Mobile 
Number Transmit 
79 896.9875 
80 897.0000 
81 897.0125 
82 897.0250 
83 897.0375 
84 897.0500 
85 897.0625 
86 897.0750 
87 897.0875 
88 897.1000 
89 89754225 
90 897.1250 
91 897.1375 
92 897.1500 
93 897.1625 
94 897.1750 
95 897.1875 
96 897.2000 
97 897.2125 
98 897.2250 
99 897 «2375 
100 897.2500 
101 897.2625 
102 897-2750 
103 897.2875 
104 897.3000 
105 897.3125 
106 897.3250 
107 897 3375 
108 897.3500 
109 897.3625 
110 897.3750 
111 897.3875 
112 897.4000 
113 897.4125 
114 897.4250 
Pb5 897.4375 
116 897.4500 
id7 897.4625 
Table F-2 


F-10 
05 


Mobile 
Receive 


534,, 
936. 
936. 
aa07 
930% 
936, 
O36. 
930s 
Lee 
936. 
So be 
93D. 
936. 
oS le 
03.0. 
936. 
03.65 
93.04 
93.6. 
936.: 
O3Dn 
$3603 
936.3 
93.04 
93074 
O3b- 
O35: 
3,62 
30% 
93D 
936% 
9363 
936% 
936; 
936; 
9362 
9363 
9365 
936e 


9875 
0000 
0125 
0250 
0375 
0500 
0625 
0750 
0875 
1000 
25 
1250 
13:75 
1500 
1625 
1750 
1875 
2000 
Z-25 
2250 
2375 
2500 
2625 
2750 
2875 
3000 
Sh 25 
3250 
3375 
3500 
3625 
3750 
3875 
4000 
4125 
4250 
4375 
4500 
4625 


Channel 
Number 


118 
139 
120 
121 
122 
1:23 
124 
125 
126 
127 
128 
129 
130 
Lael 
74 
133 
134 
135 
136 
13/7 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
BS 1 
BAZ 
153 
154 
i) 
156 


HIGH 


FREQUENCY 
Mobile 
Transmit 


397. 
oor: 
Sor: 
O97 
eB ae 
B57 


897 
897 
897 


897 


897 


897 
897 
897 
GoW 
897 
897 
897 
897 
897 


89:7 


4750 
4875 
5000 
5125 
5250 


BAND 


5375 


- 9500 
2645 
~ahao 
eh y de 
8975 
897. 
SU. 
See 


5875 
6000 
6125 
6250 
bade 


.6500 
epee he 
Se Le 
ae 
Co 


6625 
6750 
6875 
7000 


eA ZS 
S97; 
oUF: 
897. 
Goi. 
S97 
sh rer 


7250 
375 
7500 
7625 
7750 
7875 


. 8000 
1725 
8250 
83/5 
8500 
-8625 
-8750 
-8875 
.9000 
Boye 
Lily 


125 
9250 


wO3I5 
Teele 


9500 


Mob 


ile 


Receive 


936. 
93653 
936: 
936: 
936. 
936- 
930— 
936% 
936. 
936< 
936. 
936. 
92.6% 
9366 
93104, 
93:05. 
G3:Dr 
9305 
9367. 
936°. 
936. 
9300 
1 oa 
936% 
936. 
936% 
936; 
930% 
9363 
936, 
936. 
936% 
936. 
9363 
936. 
936; 
936. 
936% 
936¢ 


Trunking Channel High Frequency Band (Continued) 


4750 
4875 
5000 
S125 
5250 
ee 
5500 
5625 
5750 
5875 
6000 
6125 
6250 
6375 
6500 
6625 
6750 
6875 
7000 
7125 
7250 
IST 
7500 
7625 
7750 
7875 
8000 
8125 
8250 
8375 
8500 
8625 
8750 
8875 
9000 
9125 
9250 
9375 
9500 


C 


LO 


HIGH 


FREQUENCY BAND 
Channel Mobile 
Number Transmit 
157 897.9625 
158 897.9750 
159 897.9875 
160 898.0000 
161 898.0125 
162 898.0250 
163 898.0375 
164 898.0500 
165 898.0625 
166 898.0750 
167 898.0875 
168 898.1000 
169 898.1125 
170 898.1250 
b7 1 898.1375 
172 898.1500 
173 898.1625 
174 898.1750 
B75 898.1875 
176 898.2000 
177 898.2125 
178 898.2250 
179 898.2375 
180 898.2500 
181 898.2625 
182 898.2750 
183 898.2875 
184 898.3000 
185 898.3125 
186 898.3250 
187 898.3375 
188 898.3500 
189 898.3625 
190 898.3750 
191 898.3875 
192 898.4000 
193 898.4125 
194 898.4250 
195 898.4375 
Table F-2 


Mobile 
Receive 


G3 Gs 
93h: 
Tae 


21 
TS 
2) 
937 
2 I 
937 
F2 
O37 


OF z 


a7 


arn 
OSE 
17; 
O37 
a3), 
937 
937 
937 
ost 
937, 
937 
30 
937 
O37 
O37 


932 
LT) 
937 
937 


9625 
SU 
9875 


0000 
20525 
0250 
30:3 75 
.0500 
.0625 
.0750 
.0875 
OSs 
aie 
SSK: 


1000 
1125 
1250 


BUS 25 
OS 24 
SShe 
BL750 
Sites 


1500 
1625 


1875 


2000 
22025 
o2250 
G20 1 
»Z 000 
e2025 
reso0 
22875 
. 3000 
<a We 
-3250 
35575 
. 3500 
P3625 
e730 
3G 
-4000 
pAt25 
-4250 
~4375 


3875 


Trunking Channel 


Channel 
Number 


196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
ay 1 
abe 
213 
214 
215 
216 
ral) 
218 
Z19 
220 
Me 
222 
2e3 
224 
220 
226 
ied, 
228 
22) 
230 
231 
232 
233 
234 


High Frequency Band 


HIGH 


FREQUENCY 
Mobile 
Transmit 


898. 
898 
898. 
898. 
898. 
898 
898. 
898. 
898. 
898. 
898. 
898. 
S962 
898. 
S9Gz 
898 
898. 
898. 
898 
898. 
S96s 
898. 
898. 
898 
898. 
898. 
898. 
898. 
S98u 
898. 
898. 
898. 
898. 
898. 
898 
898. 
898. 
898. 
898. 


4500 


-4625 


4750 
4875 
5000 


“Oued 


5250 
S979 
5500 
5625 
5750 
5875 
6000 
6125 
6250 


FO 920 


6500 
6625 


16,750 


6875 
7000 
WAZ 5 
F250 


Sey Be 


7500 
7625 
7750 
7875 
8000 
8125 
8250 
8375 
8500 
8625 


£050 


8875 
9000 
925 
9250 


BAND 


Mob 


ile 


Receive 


ee 
GF he 
ol 
oF ih: 
pe E 
OS hi; 
Sd 
Oars 
SHi/, 
FFs 
OF7 
9Sh- 
937 
O37 
937 
937 
937 
937 
937 
937 
2m Fi 
Isha 
937 
937, 
937 
937 
937 
937 
937 
F357 
O37 
937, 
937 
0, 
937 
930 
OST 
937 
9374 


(Continued) 


4500 
4625 
4750 
4875 
5000 
5125 
5250 
5375 


-5500 
45625 
aa750 


5875 


.6000 
aGF25 
250 
-6375 
.6500 
26625 
26.7250 
.6875 
. 7000 


WIZ 


74250 
ew es) 
./500 
20625 
+7750 
7787/5 
8000 
$8125 
.8250 
26375 
.8500 
~8625 
26750 
POG 75 
.9000 
roLe25 


9250 


F-11 


05 


FREQUENCY BAND 


HIGH 


Channel Mobile 
Number Transmit 
235 898.9375 
236 898.9500 
Zot 898.9625 
238 898.9750 
239 898.9875 
240 899.0000 
241 899.0125 
242 899.0250 
243 899.0375 
244 899.0500 
245 899 0625 
246 899.0750 
247 899.0875 
248 899.1000 
249 899.1125 
250 899.1250 
254 899.1375 
252 899.1500 
253 899.1625 
254 899.1750 
255 899.1875 
256 899.2000 
257 899.2125 
258 899.2250 
259 899.2375 
260 899.2500 
261 899.2625 
262 899.2750 
263 899.2875 
264 899.3000 
265 B899NSI25 
266 899.3250 
267 899153375 
268 899.3500 
269 899.3625 
270 899.3750 
274 899.3875 
a bid 899.4000 
P13 899.4125 
Table F-2 


F-12 
05 


Mobile 
Receive 


937: 
= Be 
937% 
Galan 
wo BAF i 
938. 
938. 
93% 
93:07 
936. 
938. 
9333 
938% 
938 
936: 
933.3 
933% 
330% 
9338. 
938% 
938. 
938% 
9364 
938. 
9304 
938%. 
938% 
9360 
9352 
936 
938% 
938. 
938% 
936: 
9355 
938% 
O30n 
93iOR 
938% 


937-5 
9500 
9625 
9750 
9875 
0000 
0125 
0250 
0375 
0500 
0625 
0750 
0875 
1000 
1125 
1250 
BS7'5 
1500 
1625 
1750 
1875 
2000 
2125 
2250 
2a70 
2500 
2625 
2750 
2875 
3000 
o125 
3250 
38715 
3500 
3625 
3750 
3875 
4000 
4125 


Channel 
Number 


274 
275 
276 
277 
278 
21-9 
280 _— 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
Lot 
292 
253 
294 
A 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
Si 
B12 


HIGH 


FREQUENCY 
Mobile 
Transmit 


S99N 
S99R 
Soo" 
S99% 
699% 
899% 
899. 
899% 
SIG 
ovo 
899% 
ou oe 
ots oS 
899: 
aide 
poops Be 
-6250 
699% 
89 9% 
B99e 
899. 
899. 
BOs. 
899. 
899. 
SUS2 
2 be 2 
899s. 
599. 
899%, 
.8000 
.8125 
8250 
SOOO 
8500 
8625 
oy DU 
8875 
G99h 


899 


899 
899 
899 
899 
899 
899 
Sag 
899 


4250 
4375 
4500 
4625 
4750 
4875 


BAND 


5000S 


5125 
5250 
5375 
5500 
5625 
5/50 
5875 
6000 
6125 


6375 
6500 
6625 
6750 
6875 
7000 
7125 
7250 
Up Es. 
7500 
TE25 
7750 
7875 


9000 


Mob 


ile 


Receive 


G3 
938. 
938. 
93Ge 
938; 
938: 
9388 
930% 
933% 
9308 
9384 
93.84 
93:84 
9365 
933% 
939% 
93Ex 
9388 
I3on 
935". 
oF) a 
930.4 
938. 
938% 
936% 
935" 
9365 
9308 
9350 
938e 
938% 
935R 
938% 
936% 
9307 
938% 
936" 
933% 
938% 


Trunking Channel High Frequency Band (Continued) 


4250 
4375 
4500 
4625 
4750 
4875 
5000 
5125 
5250 
5373 
5500 
5625 
5750 
5875 
6000 
6125 
6250 
6375 
6500 
6625 
6750 
6875 
7000 
12S 
1250 
1375 
7500 
7625 
7750 
7875 
8000 
81Zo 
8250 
8375 
8500 
8625 
8750 
8875 
9000 


x 


HIGH 


FREQUENCY BAND 
Channel Mobile 
Number Transmit 
3:13 899.9125 
314 899.9250 
315 899.9375 
316 899.9500 
317 899.9625 
318 899.9750 
319 899.9875 
320 900.0000 
321 900.0125 
322 900.0250 
323 900.0375 
324 900.0500 
B25 900.0625 
326 900.0750 
327 900.0875 
328 900.1000 
529 S00 Lt25 
520 900.1250 
531 900.1375 
632 900.1500 
533 900.1625 
334 900.1750 
335 900.1875 
530 900.2000 
53:/ 900.2125 
338 900.2250 
339 900.2375 
340 900.2500 
341 900.2625 
342 900.2750 
343 900.2875 
344 900.3000 
345 S00 Gb 5 
346 900.3250 
347 900.3375 
348 900.3500 
349 S0023025 
350 900.3750 
Sail 900.3875 
Table F-2 


Mobile 
Receive 


950% 
938. 
SESE 
sEiey- 
938. 
2b ke me 
y3ot 
yeh bs 
B30 
939.. 
Hh Ie 
Se Be tc 
939°. 
939% 
39%. 
F350 
s)he 
obs hes 
939% 
Shope he 
939). 
2 ope )p 
20. 
eee 
9305 
939. 
93.9". 
0. 
aon 
53.9% 
STS 
g30- 
3.0. 
SG hes 
hehehe 
ot pes 
939. 
Ber 
D395 


9125 
9250 
9375 
9500 
9625 
9750 
9875 
0000 
0125 
0250 
0375 
0500 
0625 
0750 
0875 
1000 
1125 
1250 
1375 
1500 
1625 
1750 
1875 
2000 
2125 
2250 
2375 
2500 
2625 
2750 
2875 
3000 
3125 
3250 
3375 
3500 
3625 
3750 
3875 


Channel 
Number 


352 
353 
354 
355 
356 
357 
358 
shen 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
Buda 
Sivie 
Shh s! 
374 
ais 
a0 
377 
378 
Sues, 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 


HIGH 


FREQUENCY 
Mobile 
Transmit 


900. 
900. 
900. 


900 


900 


900 
900 


900 


4000 
4125 
4250 


~4375 
SO0n 
900. 
900. 


4500 
4625 
4750 


~4875 
900. 
900. 
900. 
900. 
900. 
900. 
SHU 
900. 
OU Ur 
900. 
900. 
900. 
900. 
900. 
900. 
900. 
900. 
900: 
900. 
aU; 
900. 
900. 
900. 
900. 
.8000 
Aya Mra 
SU0r 
900. 
900. 
§ 3.625 
900. 


Trunking Channel High Frequency Band (Continued) 


5000 
25 
3250 
5375 
5500 
9625 
5750 
she Tite 
6000 
6125 
6250 
637.5 
6500 
6625 
6750 
6875 
7000 
7125 
7250 
TES be. 
7500 
7625 
Tei 0 
7875 


8250 
ile 
8500 


8750 


BAND 


Mobile 
Receive 


hese 
969". 
Pao. 
esate 
yebt) 
2 SIE 
2 ics ee 
26 
93.97 
SBitic 
J) 
3a be 
eich 
Ssh 
syeiehe 
La 
Wo0. 
Se he 
939.5 
B39 
9397 
O39". 
939". 
Sel ae 
Ooi 
939; 
hore ly 
iateh 
2iotele 
syoie he 
F319. 
pik: 
939". 
939). 
wos 
=f pe 
939% 
995 
039% 


4000 
4125 
4250 
4375 
4500 
4625 
4750 
4875 
5000 
yd a 
5250 
oy Be 
5500 
5625 
5750 
5875 
6000 
6125 
6250 
637.5 
6500 
6625 
6750 
6875 
7000 
BY25 
7250 
E75 
7500 
7625 
77 50 
RGLS 
8000 
obese 
8250 
8375 
8500 
8625 
8750 


F-13 


05 


Channel Mobile Mobile 

Number Transmit Receive 
900.8875 939.8875 
900.9000 939.9000 
900.9125 939.9125 
900.9250 939.9250 
900.9375 939.9375 

Table F-2 


F-14 
05 


Seb 
392 
393 
394 
395 


HIGH 
FREQUENCY BAND 


Channel 
Number 


396 
397 


398 
399 


HIGH 


FREQUENCY BAND 
Mobile 
Transmit 


900.9500 
900.9625 
900.9750 
900.9875 


Mobile 
Receive 


939.9500 
939.9625 
939.9750 
939.9875 


Trunking Channel High Frequency Band (Continued) 


APPENDIX H — TOTAL AREA COMMUNICATIONS SYSTEM (TACS) & ENHANCED 
TOTAL AREA COMMUNICATIONS SYSTEM (ETACS) CELLULAR 
TELEPHONE CHANNEL NUMBERS AND ASSIGNED CENTER 


FREQUENCIES 
Channel} Mobile Mobile Channel Mobile Mobile 
Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 

1 890.0125 935.0125 55 890.8625 935.8625 
2 890.0375 935-0375 36 890.8875 935.8875 
3 890.0625 935.0625 37 890.9125 935.9125 
4 890.0875 935.0875 38 890.9375 JSS 9373 
5 890.1125 335¢2125 hae 890.9625 935.9625 
6 890.1375 935-1475 40 890.9875 935.9875 
7 890.1625 935.1625 4] 891.0125 936-0125 
8 890.1875 935.1875 42 S971 20375 936 20375 
9 890.2125 335221725 43 891.0625 936.0625 
id 890:2375 955-2376 44 891.0875 936.0875 
a 890.2625 935.2625 45 S92 1125 936:=P¥E2S 
4 890.2875 935-2875 46 eg) =T3k5 936 :1375 
13 890.3125 935-5125 47 891.1625 936.1625 
14 890.3375 735-5375 48 891.1875 936.1875 
15 890.3625 935.3625 49 891.2125 936.2125 
16 890.3875 935.3875 59 SOF 22385 936.2375 
17 890.4125 935-4125 51 891.2625 936.2625 
1§ 890.4375 - 935.4325 ae 891.2875 936.2875 
19 890.4625 935.4625 53 891.3125 F356 23 25 
20 890.4875 935.4875 54 Bot 3 a5 936 ©3375 
21 890.5125 95525125 ay 891.3625 936.3625 
22 890.5375 935-5825 56 891-3875 936.3875 
23 890.5625 935.5625 57 891.4125 936.4125 
24 890.5875 FIO OOLS 58 891.4375 936.4375 
25 890.6125 935.6125 59 891.4625 936.4625 
26 890.6375 33520545 60 891.4875 936.4875 
27 899.6625 935.6625 61 S9F -SEZ5 esa ELZ5 
28 890.6875 935-6875 62 at 5345 Se es AD 
29 890.7125 935-/225 63 891.5625 936.5625 
30 890.7375 935.7375 64 891.5875 936.5875 
31 890.7625 935.7625 65 oh ge og ee 936.6125 
32 890.7875 935-7375 66 891.6375 936.6375 
32 890.8125 935-8125 67 891.6625 936.6625 
34 890.8375 935.8375 68 891.6875 936.6875 


Table H-1 Cellular Channel Numbers and Frequencies 


Channel 
Number 


1 
1 
1 


69 
70 
71 
is 
re 
74 
75 
76 
by 
78 
re 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
=} 
94 
go 
96 
208 
98 
99 
00 
01 
02 


Mobile 
Transmit 


Boi 
8.9 Tt: 
oa i. 
vo dep 
siege ae 
B9ds. 
891. 
poe 
ope NSS 
Slee 
Sole 
Sot 
BIZ 
oe Pa 
O92: 
Oo cx 
Bice, 
892- 
Beis 
BIZ. 
O92. 
892; 
Biice 
Soe. 
G22. 
fe foe rege 
Ooi. 
S92. 
892 
SOZs 
3.9.2: 
S9 2a 
892. 
ee 


Vai bes Ho 


Hz ) 


pies 
ea = 
7625 
Fie nt he 
Gr25 
8375 
8625 
8875 
oT 28 
9375 
9625 
2075 
0125 
0375 
0625 
0875 
Bes 
Tyas 
1625 
Boys 
£Le 5 
ee ike 
2625 
rds 0 if a 
SF bya 
ous 
Chay ate, 
3875 


ab ahs 


4375 
4625 
4875 
5125 
St 


Mobile 
Receive 
(MHz) 


wae See 
O36; 
OST 
9368 
936 
936. 
936 
F356 
U2.be 
HEA GY 
C308 
OSCE 
ae 
OS Sas 
SeU Re 
eS TEn: 
fe 
wo A 
OSes 
Sirs 
a Sue 
O78. 
ped fs 
poy ie 
3% 
Sian 
OSs, 
OS sa: 
937 
937 
EseT 
ee! 
O Same 
Sao= 


hag es 
7375 
7625 
TOI 


+8125 


8375 


.8625 
SOO r) 


G25 
LW he 
Yb25 
9875 
Oles 
0375 
0625 
0875 
L125 
Lor 5 
Ges 
Mite Fate 
ra re 
LTD 
200 
2875 
GREE 
Says 
i orth 
3875 


aE LS 
A Ove 
.4625 
ae eH fae 


Sas 
oS) 


Channel 
Number 


103 
104 
105 
106 
107 
108 
109 
110 
LG i 
Lv2 
is 
114 
js ee 
LE6 
19Rs7. 
118 
brs 
120 
12 
Lee 
Va0 
124 
L250 
126 
1 hrt? 
Aaah 
V29 
130 
ro 
132 
LS 
134 
p35 
136 


Mobile 
Transmit 
MHz) 


Coe 
892... 
aieee! 
BOs 
ake Ne 
BO 22 
892. 
O92. 
O92. 
efit ate 
8927 
BOC 
~oOL0 
8875 
S92e 
B92. 
S92Zs 
Gace 
893. 
893. 
8932 
ro fe e7 
S950 
Sor 
eke Sie 
SBE 
6.957 
SATIS 
G93R 
BYSe 
eis ee 
ae tS 
tea Ge 


892 
892 


893 
893 


ape eh 
Cellular Channels and Frequencies 


aA 
5875 
6125 
6375 
6625 
6875 
TE a 
qioso 
7625 
7875 
Geo 
S575 


ep Was 
ROW be) 
9625 
2 Boe Fe) 
OFZ5 
G33 
0625 
0875 
it2Z5 
isso 
1625 
LO75 
ces 
hE te 
2025 
aay Ms 
See 


3875 


Mobile 
Receive 
(MHz) 


2 HS pr 
SB 


3 Tee 


9372 


eee 
OSL. 
Osis 
9 Ou ae 
SRW iy 
. (ose 
+ Odaog 
83 7a 
.8625 
- GOyas 


937 
LRN! 
Os 
OST 
sar 


G3ue 


9 ta 


eee 
937. 
ERGY 
938. 


ets 
738%. 
G35Ge 
ISS. 
2S Os 
138% 


Ose 


DS im 
IS ie 
935.5 
$38) 
938 
TSG 
O6.0m 


5625 
5875 
6.125 
GSrea 
6625 
6875 
Teg 
1392 
7625 


olen 
9395 
9625 
9875 
0125 
O3¥0 
0625 
0875 
Tine 
1374 
L620 
1875 
2125 
rae is 
2625 
Felt 0 
eM tS 


oo Ts 


3629 
Si) a 


ett. 


~~ 


Channel 
Number 


137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 


Mobile 
Transmit 
(MHz) 


893.4125 
Bye. FSS 
893.4625 
893.4875 
B95 +5 EAS 
593.5575 
893.5625 
893.5875 
893.6 ees 
B93 26575 
893.6625 
8935..0875 
$93. 7125 
BUS) SHO 
393.7625 
893.7875 
O95%0 lO 
BI On.Oon 5 
893.8625) 
893,86 75 
395.9 125 
893.9375 
895.9 625 
093..9675 
894.0125 
894.0375 
894.0625 
894.0875 
894.1125 
O94. 15s 
894.1625 
894.1875 
894.2125 
694.2375 
Table H-1 


Mobile 
Receive 
(MHz) 


oo0'. 
ks ie 
935. 
938, 
P56. 
955% 
Ze 
938. 
938. 
938. 
Sh NB 
IS. 
938. 
oe 
936. 
930: 
Too" 
938. 
739. 
Ga 8: 
93% 7 
Ii. 
968. 
9368. 
va. 
939), 
a 
935. 
ye: 
oS Be 
LENE 
939. 
989% 
939". 


4125 
4375 
4625 
4875 
Fis 
Soe) 
5625 
5875 
6125 
6375 
6625 
6875 
ZAZSh 
kSTS 
7625 
7875 
8125 
8375 
8625 
8875 
vic 
9375 
96.25 
9875 
0125 
0375 
0625 
0875 
ZS 
1375 
1626 
Rowe) 
2125 
2375 


Channel 
Number 


Pret 
I 
DiS 
174 
175 
176 
77 
1:28 
Ei 
180 
toe 
182 
183 
184 
185 
186 
187 
188 
189 
190 
RS 
197 
L395 
194 
195 
196 
£97 
198 
199 
200 
A 
202 
203 
204 


Mobile 
Transmit 
(MHz) 


894. 
894. 
894. 
894. 
S94. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
S95. 
855. 
O95. 
895. 


2625 
rats ie 
325 
3375 
3 G25 
S875 
4125 
4375 
4625 
4875 
5125 
5375 
Ores) 
5875 
fl bya 
6375 
6625 
6875 
A125 
1375 
L625 
7875 
8125 
8375 
8625 
8875 
9125 
o375 
9625 
9875 
0125 
0375 
0625 
0875 


Cellular Channels and Frequencies 


Mobile 
Receive 
(MHz) 


735. 
939° 
9332. 
939°. 
965. 
LP 
9895 
030. 
939% 
Ape 
BSS 
959% 
Sia 
eh Be 
02. 
US. 
OS 2 
9895- 
769°. 
929... 
O4.. 
TBS 
939.. 
989. 
939. 
93.9:. 
BOO 
939°. 
959). 
93.9. 
940. 
940. 
940. 
940. 


2625 
28 15 
3125 
3375 
3625 
3875 
4125 
4375 
4625 
4875 
<i es 
S37 
5625 
5875 
6125 
6375 
6625 
6875 
i125 
OE 
7625 
7875 
8125 
8375 
8625 
8875 
9Ae 5 
EP k= 
9625 
5375 
0125 
037% 
0625 
0875 


06 


Channel 
Number 


205 
206 
207 
208 
209 
210 
FAB es 
ce 
ra | 
214 
214 
216 
217 
218 
aa 
220 
"aera | 
222 
220 
224 
225 
226 
227 
228 
229 
230 
231 
232 
rai 
234 
23% 
236 
237 
238 


H-4 
06 


Mobile 
Transmit 
(MHz) 


895. 
895. 
B95: 
895. 
8954 
895. 
B95. 
ooh. 
sepa 
a35.. 
635. 
895. 
A125 


895 


895. 
B94: 
895. 
B95 . 
BOS: 
a95.; 
8395; 
B95; 
895; 
895. 
B95, 
895. 
BOS: 
895. 
B95. 
3953 
895. 
B95 4 
S955 
895. 
895. 
Tabre“H=1 


LL25 
1SP5 
1625 
1875 
Ziv 
2375 
2625 
2875 
3125 
Be AS. 
3625 
3875 


4375 
4625 
4875 
5125 
53975 
5625 
5875 
6125 
6375 
6625 
6875 
71x 
7375 
7625 
LEYS 
8125 
8375 
8625 
8875 
I1Z5 
9575 


Mobile 
Receive 
(MHz) 


940. 
940. 
940. 
940. 
940. 
940. 
940. 
940. 
ae 
Bo Fis, 
.3625 
940. 
-4125 
4379 
940. 
.4875 
940. 
940. 
940. 
940. 
940. 
940. 
940. 
940. 
940. 
940. 
940. 
940. 
.6125 
~83.75 
.8625 
.8875 
940. 
940. 
Cellular Channels and Frequencies 


940 
940 
940 


940 
940 


940 


940 
940 
940 
940 


1125 
1375 
1625 
1875 
2TA5 
2379 
2625 
2875 


3875 


4625 


oy a2 
5379 
5625 
5875 
6125 
6375 
6625 
6875 
7125 
13/5 
fv ae 
7875 


9125 
fT fe: 


Channel 
Number 


Fae 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
"die 9d 
200 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
21% 
272 


Mobile 
Transmit 
(MHz) 


he 
895. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 
896. 


9625 
9875 
0125 
0375 
0625 
0875 
1125 
13d 5 
1625 
1875 
2125 
2375 
2625 
2875 


3125 


So4 5 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
5395 
5625 
5875 
6125 
6375 
6625 
6875 
7125 
favs 
7625 
7875 


Mobile 


Receive | 


(MHz) 


940. 
P9985 


940 


941. 
941. 


941 


941 


941 
941 
941 
941 
941 
941 
941 
941 


941 


941 


941 


9425 
7875 


94] 


9625 


0125 
0375 


.0625 
941. 
941. 
941. 
941. 
941. 
2124 
941. 
941. 
2879 
3126 
Bax Ba yh 
.3625 
.3875 
-4125 
-4375 
-4625 
941. 
941. 
941 


0875 
1125 
1373) 
1625 
1875 


2375 
2625 


4875 
512% 
5375 


628 
941. 
941. 


5875 
6125 


6375 
941. 
941. 
9435 
save 


6625 
6875 
iiLZS 


7625 


a 
/ ey 


Channel 
Number 


ET 
274 
ev 
276 
ey7 
278 
vant Be] 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
“hel 
292 
E23 
294 
295 
296 
eo / 
298 
299 
300 
301 
302 
303 
304 
305 
306 


Mobile 
Transmit 
(MHz) 


896. 
896. 
.8625 
896. 
896. 
896. 
896. 
896. 
897. 
Bad < 
897. 
897. 
897. 
B9./ . 
897. 
Bod -; 
BOT. 
Bod; 
B97. 
897. 
897. 
B97 . 
897. 
897. 
4125 
897. 
Bad. 
B97. 
897. 
897. 
897. 
897. 
897. 
897. 
Table H-1 


896 


897 


8125 
8375 


8875 
9125 
9375 
9625 
9875 
0125 
0375 
0625 
0875 
1125 
1375 
1625 
18/5 
2125 
2395 


2625. 


2875 
S125 
3375 
3625 
3875 


4375 
4625 
4875 
Dil} 
yee fs) 
5625 
5875 
6125 
6375 


Mobile 
Receive 
(MHz) 


941. 
941. 
941. 


941 


941 


942 


942 


8125 
8375 
8625 


.8875 
y4i. 


9125 


ig aS 
941. 
941. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
s1875 
942. 
a. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
BAZ. 
942. 


9625 
9875 
0125 
0375 
0625 
0875 
1125 
i375 
1625 


2125 
2a25 
2625 
2875 
$i25 
aI BS 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
5375 
5625 
5875 


:OLeo 
942. 
Cellular Channels and Frequencies 


6375 


Channel 
Number 


307 
308 
309 
310 
ee | 
siz 
313 
314 
315 
316 
347 
318 
349 
320 
cya! 
g22 
aeons 
324 
a25 
326 
327 
328 
329 
330 
331 
ee 
3m 
334 
335 
336 
3:37 
338 
23.9 
340 


Mobile 
Transmit 
(MHz) 


897.6625 
897.6875 
B97 7126 
897.7375 
897.7625 
857-7815 
897.8125 
897.8375 
897.8625 
897.8875 
697.9125 
B37 9375 
897.9625 
897.9875 
898.0125 
898.0375 
898.0625 
898.0875 
898.1125 
B93 .1375 
898.1625 
898.1875 
898.2125 
B98 .2375 
898.2625 
898.2875 
B9873125 
698.3376 
898.3625 
898.3875 
898.4125 
898.4375 
898.4625 
898.4875 


Mobile 
Receive 
(MHz) 


942. 
942. 
942. 


942 


6625 
6875 
F125 


1042 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
942. 
943. 
943. 
943. 
B43. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
DAS. 


7625 
7875 
8125 
8375 
8625 
8875 
9125 
9375 
9625 
9875 
0125 
0375 
0625 
0875 
1125 
13/75 
1625 
1875 
righ 
2aso 
2625 
2875 
ce a 
3375 
3625 
3875 
4125 
4375 
4625 
4875 


On 


06 


Channel 


Number 


341 
— 342 
343 
344 
345 
346 
347 
348 
349 
350 
Sok 
Spey 
353 
354 
JED 
356 
357 
358 
SICK, 
360 
361 
302 
363 
364 
365 
366 
367 
368 
369 
370) 
3d 
372 
Ses 
374 


H- 6 
06 


Mobile 
Transmit 
(MHz) 


a9 Se S125 
69:6), 5375 
Gata. Obie 
ooo. Ore 
898.6125 
BoE oc 
898.6625 
898.6875 
69.85 72 
898:.. 7375 
898. 7-625 
898. 7875 
698. 8i7s 
898. 8375 
698. So25 
898.8875 
398. 9125 
093. 9375 
898. 9625 
898.9875 
899, 0125 
S997 0375 
89:9). 0625 
S29, 0875 
899.1125 
S992 1375 
S99. b625 
89921895 
89962125 
899.2315 
SO Gee bem 
BIOs 2825 
8993125 
G99. 3326 
TabheTn=2t 


Mobile 
Receive 
(MHz) 


943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943 
943. 
943. 
943. 
943. 
943. 
944. 
944. 
944. 
944. 
944, 
944, 
944. 
944. 
944. 
944. 
944. 
944. 
944. 
944. 


Bua 
see S 
5625 
5875 
6125 
6375 
6625 
6875 
Jie 5 
i375 
7625 
157-5 
Sle 
8375 


.8625 


8875 
O25 
9o4 5 
9625 
9875 
0125 
0375 
0625 
0875 
Lies 
1345 
L625 
1875 
2125 
2355 
2625 
2875 
kao 
Jane 


Channel 


Number 


Sr. 
376 
Shah 
378 
Cy es, 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
SoU 
Jon 
392 
393 
394 
395 
396 
Shey) 
S25 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 


Mobile 
Transmit 
(MHz) 


899 
899 
899 
899. 
6997 
899 
899. 
B95 
S995 
89 9e 
89.92 
5.995 
89.9% 
B998 
S997 
699% 
6995 
899% 
899 
899 
899. 
639 
Dace 
699%. 
639< 
SESE 
900. 
900. 
900 
900. 
900. 
9003 
900. 
9002 


e625 
Oe 
-4125 


4375 
4625 


~4875 


5125 


Dot D 


5625 
5875 
6125 
6375 
6625 
6875 
7125 
7375 
7625 
1845 


On em 
(6375 


8625 


.8875 


9125 
9375 
9625 
9825 
0125 
0375 


.0625 


0875 
PiaS 
13 fen 
1625 
Tore 


Cellular Channels and Frequencies 


Mobile 


Re 
( 


_ 


Channel 
Number 


409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 


Mobile 
Transmit 
(MHz) 


900. 
900. 
900. 
900. 
900. 
900. 
200. 
900. 
0.0... 
900. 
900. 
900. 
900. 
900. 
900. 
900. 
900. 
900. 
S005. 
900. 
900. 
300. 
900. 
900. 
200. 
900. 
900. 
900. 
900. 
900. 
20,0. 
900. 
AUB Fae 


901 


901. 
Table H-1l 


2125 
Zon 5 
2625 
2875 
3125 
ISO 
30a 
3875 
4125 
4375 
4625 
4875 
Les 
Sat 5 
5625 
5875 
6125 
63175 
6625 
6875 
Pdige ts 
7375 
7625 
BEES 
8125 
8375 
8625 
8875 
PiZS 
ee 7 ds" 
9625 
YSRS 


OAS 


Mobile 
Receive 
(MHz) 


945. 
O45. 
945. 
945. 
945. 
Gas 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
945. 
Gas. 
G45. 
945. 
Sa 
945. 
945°. 
45. 
945. 
945. 
945. 
945. 
945. 
946. 
946. 
Cellular Channels and Frequencies 


2125 
2375 
2625 
2875 
3125 
3375 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
5375 
5625 
5875 
6125 
6375 
6625 
6875 


rH 


PST 
7625 
LO75 
8125 
8375 
8625 
8875 
2Le5 
G37 
9625 
9875 
0125 
O37 5 


Channel 
Number 


443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 


Mobile 
Transmit 
(MHz) 


SAND 
901. 
yor: 
eit es 
2 gt oe 
eet Be 
aie Ween 
ALE e 
SO. 
901. 
90:5. 
901. 
GALE . 
901. 
~4125 
202. 
901. 
S02. 
oes 
Ale e 
SOT. 
901. 
LIS 
HOSS 


901 


901 


901 


901 


901. 
2 AL ALE 
oO 
DUEL. 
SUT. 
SOL. 
ALANS 
ee ae 
Sy le. 
SUE. 


901 


901 


0625 
0875 
1125 
L3a5 
1625 
1875 


L343 
LOSS 
2875 
31:25 
SOV a 
3625 
3875 


4375 
4625 
4875 


S39 5 
7012 
S525 
GEZS 


6625 
6875 


Lond 
Ab25 
L&ES 
8125 


8625 
8875 


Mobile 
Receive 
(MHz) 


946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
3625 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
8625 
946. 


946 


946 


0625 
0875 
Bros 
LSS 
1625 
LSS 
e120 
(ie Ves 
2625 
2875 
Se AS 
Sura 


Jaro 
4125 
4375 
4625 
4875 
ies 
B75 
5625 
Yas 
GEZS 
6375 
6625 
6875 
Be. 
ABs 
A625 
ROLES 
obe5 
8375 


8875 


ne? 
06 


Channel 
Number 


477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
49i 
492 
493 
494 
495 
496 
497 
498 
499 
500 
505 
502 
503 
504 
505 
50€ 
507 
508 
30,9 
510 


Mob 
Tran 


ile 
smit 


(MHz) 


901. 
901. 
901. 
901. 
902. 
902. 
902. 
902. 
902, 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
902. 
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a a 
O30 
9625 
9875 
0125 
0375 
0625 
0875 
1125 
1375 
1625 
1c75 
2125 
2375 
cOzD 
2075 
$125 
3375 
3625 
$875 
4125 
4375 
4625 
4875 
5125 
9325 
5625 
5875 
6125 
6375 
6625 
6875 
71a5 
7325 


Mobile 
Receive 
(MHz) 


946. 
946. 
946. 
946. 
947. 
947. 
Pate 
947. 
947. 
9477 
a=. 
947 
947. 
947. 
947 
947 
947". 
Gare 
947. 
g47". 
eh Abe 
947. 
947 
Cae 
G47-. 
o4ve 
HEY hy 
947. 
947 
230" 
947° 
947 
947. 
ae 


oT 
9375 
9625 
9875 
0125 
0375 
0625 
0875 
1125 
1375 
1625 


aii oe 


2126 
2378 


“2625 
matey © 


S125 
3375 
S072 
3875 
4125 
4375 


abe 


4875 
p25 
Sse 
5625 
5875 


rol2s 


6375 
6625 


rODY.a 


Ts iste. 
1 STS 


Channel 
Number 


511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 


Mobile 
Transmit 
(MHz) 


oer. 
UUs 
oh Pai 
SU ie 
NN ar: 
See 
O02. 
OA bs 
902. 
OU2 
ieee 
Eh URES 
Es 
DS 
903. 
903. 
ese 
903. 
wt be Bes 
5 A 
20 Ss 
903". 
GU 3: 
a0 
RUS 
90'S 
US. 
SUBS 
-4625 
~4875 


903 
a 


BUS 
903% 
203 
ep hele 


7625 
7875 
Sins 
S379 
8625 
8875 
Fi? 
937% 
9625 
9875 
0125 
0375 
0625 
0875 
1125 
1325 
1625 
18%5 
cles 
2375 
ra oh sae 
28-65 
3125 
ie he 
3625 
3875 
4125 
4375 


oe 
evel 
5 Gye 
oo 5) 


Cellular Channels and Frequencies 


(Cont) 


Mobile 


Rec 

(M 
947. 
947. 
. 8125 
947. 


947 


947 


948 


948 


948 
948 
948 
948 
948 
948 


948. 
945.5 
948. 


eive 
Hz) 


7625 
7875 


8375 


8625 
947. 
947. 
947. 
947. 
947. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
1875 
948. 
948. 
948. 
948. 
3125 
948. 
948. 
3875 
4125 
4375 
4625 
4875 


8875 
Give 
9376 
9625 
9875 
0125 
0375 
0625 
0875 
1izs 
1373 
l6ce 


2125 
Pa Ls 
2625 
2875 


30cm 
3628 


ae wet 
se a 
5625 
S673 


Channel 
umber 


545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
The 
578 


Mobile 
Transmit 
(MHz) 


Dar. 
903. 
103: 
903°. 
oS 
G03". 
70 2.. 
G03). 
903°. 
2030 
By Sr. 
90a. 
pS 
O03 
aise 
a0 3. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
O04. 
904. 
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6125 
6375 
6625 
6875 
7125 
1395 
162 
182.5 
8125 
S35 
8625 
8875 
gi2S 
939-5 
9625 
9875 
ts By 2) 
0375 


0625 


0875 
Li 
1355 
P6225 
1875 
Cale 
COILS 
ra] oye) 
2875 
eo 
3355 
3625 
3875 
4125 
4375 


Mobile 
Receive 
(MHz) 


948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
949. 
.4375 
Cellular Channels and Frequencies 


949 


6125 
6375 
6625 
6875 
7126 
1345 
7625 
7875 
Siro 
8375 
8625 
8875 
9125 
9375 
9625 
9875 
O125 
0375 
0625 
0875 
L125 
137% 
1625 
LOLS 
2125 
237-5 
2025 
ihe ea) 
S125 
ata 
3625 
3879 
4125 


Channel 


Number 


579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 


Mobile 
Transmit 
(MHz) 


904 


-4625 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
904. 
BOS. 
HAUS 
S05. 
20S. 
905. 
O56, 
VAS 
RULER 
Se 
O08. 
OAD... 
BO 


4875 
5125 
5375 
5625 
5875 
6125 
6375 
6625 
6875 
PLES 
1375 
7625 
7875 
8125 
8375 
8625 
8875 
9125 
9375 
9625 
S8t5 
G125 
0375 
0625 
0875 
Liz 
1375 
1625 
13F5 
2125 
aE fh) 
2625 
2875 


06 


06 


Channel Mobile Mobile 
Number Transmit Receive 
(MHz) (MHz) 
6.13 90S io Gb0ms lop 
614 905.3375 95035370 
615 905.3625 D5 Uier.0 ea 
616 PES Lis) 950=3070 
617 905.472 5 950.4125 
618 905.4375 950.4375 
619 905.4625 950.4625 
620 905.4875 950.4875 
621 905.5125 S505 reo 
622 905.5375 9500 os7 
623 905; 5625 950.5625 
624 905-5375 950 5875 
625 905-6125 950.6125 
626 905.6375 95.0 5:63.05 
627 905.6625 950.6625 
628 905.6875 950.6875 
629 90S TJ ie a 95 Unies 
630 905/325 950.7575 
631 905.7625 950.7625 
632 9057875 950. 7875 
633 905.8125 950.8125 
634 905.8325 95058375 
635 905-8625 950.8625 
636 905.8875 95078875 
6.37 G05 9 Las 950.9125 
638 905 9345 S502 937 5 
639 905.9625 950.9625 
640 905.9875 950.9875 
641 906.0125 2 Boy Rvs Ub Era 
642 906.0375 9547 03 pa 
643 906.0625 95150628 
644 906.0875 951-0875 
645 906.1125 Os 1. aie 
646 90621225 05 Les tae 
Table w= 
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Channel 
Number 


647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
67.9 
680 


Mobile 
Transmit 


906. 
906. 
906. 
906. 
906s 
906. 
906. 
SUD: 
906. 
906% 
G07 
906. 
906. 
906. 
906. 
906. 
906. 
906. 
906. 
906. 
906. 
906: 
906. 
906. 
SUG. 
906. 
906. 
906. 
906: 
906. 
906. 
906. 
906. 
906. 
Cellular Channels and Frequencies 


Hz ) 


1625 
1875 
cles 
aT fs 
2625 
Zon 
J120 
Done 
ah Wa) 
Sha) 
4125 
4375 
4625 
4875 
sy 6) 
aye 8) 
5625 
5875 
6125 
6375 
6625 
6875 
Ties 
1325 
S625 
7875 
8125 
8375 
8625 
8875 
mpi ergs 
FSS 
9G25 
GORS 


i 


Channel 
Number 


681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
lp ies 
698 
699 
700 
me i 
702 
703 
704 
705 
706 
707 
708 
09 
710 
ee 
wee 
oot 3 
714 


Mobile 
Transmit 
(M 


al be 
ald ae 
ANI 
oa 
GOT. 
eT: 
907. 
907. 
OT. 
oOs. 
oO". 
SUT 
907. 
AN lap 
OU Tc, 
Ao. 
S07. 
GUT: 
Ades 
Li ee 
oUs.; 
= RU Pe 
TO Fe: 
~ AI Mes 
90d 
ue 
BUTE 
i 
2 ASE ie 
ha eles. 
3.07, 
B07. 
907%. 
hie he 
Table H-1 


907 


= hee 


0125 
0375 
0625 
0875 
Li ay ste 
P75 
Eoz5 
1875 
mies 
ain Pgh 
core 
2875 
i ahs) 
3075 
S025 
Gio Fis) 
Ares 
4375 


4625 


4875 
Sbos 
be foe a A 
eo 
Jee, 
6125 
6375 
6625 
6875 
ice 


js gat 
7875 
8125 
Bods 


Mobile 
Receive 
(MHz) 


me 
fo ce 
pee 
a sae 
2 ie was 
She gee 
Gen 
ooZ. 
ss fae 
he wee 
fhe a 
She ai 
Choy 
32" 
952. 
Cfo 
952 
Jey ae 
paw dl. 
Shs pam. 
hey ay 
952° 
io Beith 
ope y a 
Le 
ES a a 
os Wied 
hey d- 
a Sica 
hey s: 
ES pr: 
chev ae 
hey ae 
eye 
Cellular Channels and Frequencies 


0125 
0375 
0625 
0875 
1125 
1375 
1625 
1875 
2125 
2375 
2625 
2875 
3125 
3375 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
5375 
5625 
5875 
6125 
6375 
6625 
6875 
7125 
7375 
7625 
7875 
8125 
8375 


Channel 
Number 


715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 


Mobile 
Transmit 
(MHz) 


SAN 
TUga 
PUL 
Sor 
PUTT 
907% 
908. 
wil seu 
908. 
908. 
908. 
908. 
908: 
908. 
908. 
908: 
908. 
TUG. 
jfile re 
908. 
508s 
908. 
908. 
RU ReS: 
O08 
908. 
908. 
908. 
908. 
SO8= 
908. 
SP ULes 3 
908. 
ue 


8625 
8875 
oe yt 
eid ie 
9625 
he 
0125 
0375 
0625 
0875 
P25 
PS?'5 
Bee Pose, 
1875 
2le5 
COIS 
road grass 
Zone 
325 
BF dhe, 
3625 
3875 
4125 
4375 
4625 
4875 
Sees 
hey iss) 
hi yeoe, 
ee bs 
Obes 
Ody 
6625 
6875 


(Cont) 


Mobile 
Receive 
(MHz) 


Son. 
pe ae 
952 
oes 
ge 
ayes 
ote 
i ie es 
eg 
eye 
Shae 
Lee 
a ha 
Gos. 
953. 
Ae ge 
Tee 
oye 
US": 
0 Le ge 
eke 
eho o 
EASES 
eS Be 
IIS: 2 
Gass 
oa % 
he ke 
BADD 
SRS pe 
Seger 
cRixee: 
2 ba Ee fie 
spe ys 


8625 
8875 


9125 


PHRF 
9625 
9875 
0125 
0375 
0625 
0875 
PE25 
VSS 
L645 
1875 
2EZS 
Zar 5 
Z025 
2875 
3425 
3S PS 
3625 
30 FS 
4125 
4375 
4625 
4875 
Ses 
eo cts, 


5625 


RoW Ls, 
C125 
6375 
6625 
CEI 


jugag Bat 


06 


Channel 
Number 


749 
750 
7&I 
752 
T33 
754 
755 
756 
757 
758 
TRS 
760 
761 
762 
763 
764 
765 
766 
767 
768 
Ee 
THO 
7 Tal 
ihe 
TBS 
774 
7 AS 
7 Bb 
7 Bi 
7 Ba 
ag 
780 
781 
782 


R-k2 


Mobile 
Transmit 
(MHz) 


908. 
908. 
908. 
908. 
908 
908. 
908. 
908 
908. 
RO. 
908. 
TOS 
9097 
909. 
2 O95 
90:9 
709% 
909% 
9098 
909. 
aU Se 
20 9x 
90) 9s. 
0035 
CRIB) 
9D 96. 
2096 
909 
eBipe 
909 
Bue 
909 
Che: 
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APPENDIX G — CELLULAR TELEPHONE CHANNEL NUMBERS 
AND ASSIGNED CENTER FREQUENCIES 


Channel Mobile Mobile Channel Mobile Mobile 
Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 

1 825.030 870.030 4] 826.230 871.230 
2 825.060 870.060 42 826.260 871.260 
3 825.090 870.090 43 826.290 871.290 
4 825.126 870.120 44 826.320 B71. SLO 
5 825.150 870.150 45 826.350 871.350 
6 825.180 870.180 46 826.380 871.380 
7 825.210 870.210 47 826.410 871.410 
8 825.240 870.240 48 826.440 871.440 
9 825.270 870.270 49 826.470 871.470 
10 825.300 870.300 50 826.500 871.500 
11 825.330 870.330 51 826.530 871.530 
12 825.360 870.360 52 826.560 871.560 
13 825.390 870.390 53 826.590 871.590 
14 825.420 870.420 54 826.620 871.620 
15 825.450 870.450 55 826.650 871.650 
16 825.480 870.480 56 826.680 871.680 
17 825.510 8/0..54.0 57 826.710 871.710 
18 825.540 870.540 58 826.740 871.740 
19 825.570 870.570 59 826 47 10 871.770 
20 825.600 870.600 60 826.800 871.800 
21 825.630 870.630 61 826.830 871.830 
2 825.660 - 870.660 62 826.860 871.860 
23 825.690 870.690 63 826.890 871.890 
24 825.720 $7.0 S420 64 826.920 871.920 
25 825.750 870.750 65 826.950 871.950 
26 825.780 870.780 66 826.980 871.980 
27 825.810 870.810 67 827.010 872.010 
28 825.840 870.840 68 827.040 872.040 
29 825.870 870.870 69 8272070 872.070 
30 825.900 870.900 70 827.100 872.100 
31 825.930 870.930 71 827 ars 872.1480 
32 825.960 870.960 72 827.160 872.160 
33 825.990 870.990 73 827.190 872.190 
34 826.020 871.020 74 82728220 872.220 
35 826.059 $712060 75 8272250 872.250 
36 826.080 871.080 76 827.280 872.280 
3y 826.110 871.110 i 827.320 87.2% 310 
38 826.140 871.140 78 827.340 872.340 
39 826.170 871.170 79 8275370 872.370 
40 826.200 871.200 80 827.400 872.400 


Table G-1 Cellular Channel Numbers and Frequencies 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 
81 827.430 872.430 B21 828.630 873.630 
82 827.460 872.460 P22 828.660 873.660 
83 827.490 872.490 123 828.690 873.690 
84 827.520 872.520 124 828.720 873.420 
85 827.550 872.550 125 828.750 873.750 
86 827.580 872.580 126 828.780 873.780 
87 827.610 872.610 127 828.810 873.810 
88 827.640 872.640 128 828.840 873.840 
89 827.670 872.670 129 828.870 873 Jane 
90 827.700 872.700 130 828.900 873.900 
91 827.750 872.730 b3t 828.930 873.930 
92 827.760 872.760 132 828.960 873.960 
93 827.790 872.790 £33 828.990 873.990 
94 827.820 872.820 134 829.020 874.020 
95 827.850 872.850 135 829.050 874.050 
96 827.880 872.880 136 829.080 874.080 
97 827.910 872.910 137 829.110 8747910 
98 827.940 872.940 138 829.140 874.140 
99 827.970 872.970 139 829.170 874.170 
100 828.000 873.000 140 829.200 874.200 
101 828.030 873.030 141 829.230 874.230 
102 828.060 873.060 142 829.260 874.260 
103 828.090 873.090 143 829.290 874.290 
104 828.120 873.120 144 829.320 874.320 
105 828.150 873.150 145 829.350 874.350 
106 828.180 873.180 146 829.380 874.380 
107 828.210 873.210 147 829.410 874.410 
108 828.240 873.240 148 829.440 874.440 
109 828.270 873.2480 149 829.470 874.470 
110 828.300 873.300 150 829.500 874.500 
idd 828.330 873.330 151 829.530 874.530 
112 828.360 873.360 152 829.560 874.560 
13 828.390 873.390 153 829.590 874.590 
114 828.420 873.420 154 829.620 874.620 
1s 828.450 873.450 155 829.650 874.650 
116 828.480 873.480 156 829.680 874.680 
117 828.510 873.510 157 829.710 874.710 
118 828.540 873.540 158 829.740 874.740 
119 828.570 873.670 159 829.770 874.770 
120 828.600 873.600 160 829.800 874.800 


Table G-1 Cellular Channels and Frequencies (Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 
161 829.830 874.830 201 831.030 876.030 
162 829.860 874.860 202 831.060 876.060 
163 829.890 874.890 203 831.090 876.090 
164 829.920 874.920 204 Bj a ou 876.120 
165 829.950 874.950 205 se Hy Baa BS 876.150 
166 829.980 874.980 206 831.180 876.180 
167 830.010 875.010 207 831.210 876.210 
168 830.040 875.040 208 831.240 876.240 
169 830.070 875.070 209 Sai. 204 876.270 
170 830.100 Bi. 0 210 831.300 876.300 
1/1 830.130 B52 U an 8317330 876.330 
1h id 830.160 875.160 Ze 831.360 876.360 
es 830.190 875.190 Zi Ba 390 876.390 
174 830.220 Bi ee AD 214 831.420 876.420 
175 830.250 875.250 215 831.450 876.450 
176 830.280 875.280 216 §31.480 876.480 
if] 830.310 875.310 Za oe Se | 3/6. 51.0 
178 830.340 875.340 218 831.540 876.540 
179 830.370 875.370 219 B31 on 876.570 
180 830.400 875.400 220 831.600 876.600 
181 830.430 875.430 221 8317630 876.630 
182 Bo0+4 bu. 875.460 222 831.660 876.660 
183 830.490 875.490 223 831.690 876.690 
184 $30.520 S25 2520 224 Bee at AW 
185 830.550 i 0 (aha 831.750 876.750 
186 830.580 875.580 226 831.780 876.780 
187 6307610 875.610 Ze k 831.810 876.810 
188 830.640 875.640 228 831.840 876.840 
189 830.670 875620 229 ie GRE Aan 876.870 
190 830.700 875.700 230 831.900 876.900 
191 830.730 Ar EN Zo.) 831.930 876.930 
192 830.760 875.760 232 831.960 876.960 
193 830.790 875.790 235 831.990 876.990 
194 830.820 875.820 234 832.020 877.020 
195 830.850 Ye A35 432.050 877.050 
196 830.880 875.880 236 832.080 877.080 
197 830.910 875.910 237 832.110 sa oe WG 
198 830.940 875.940 238 832.140 B44 .140 
199 830.970 875.970 239 rahe WA AE) See AN 
200 831.000 876.000 240 832.200 877.200 


Table G-1 Cellular Channels and Frequencies (Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number’ Transmit Receive 
MHz) (MHz) (MHz) (MHz) 
241 832.230 877.230 281 833.430 878.430 
242 832.260 877.260 282 833.460 878.460 
243 832.290 877.290 283 833.490 878.490 
244 832.320 877.320 284 833.520 878.520 
245 832.350 877.350 285 $332550 878.550 
246 832.380 877.380 286 833.580 878.580 
247 832.410 877.410 287 833.610 | 878.610 
248 832.440 877.440 288 833.640 878.640 
249 832.470 877.470 289 833.670 878.670 
250 832.500 877.500 290 833.700 878.700 
251 832.530 877.530 291 833573 0 878.730 
Zoe 832.560 877.560 292 833.760 878.760 
Hite 832.590 877.590 293 833.790 878.790 
254 832.620 877.620 294 833.820 878.820 
Aerts 832.650 877.650 295 833.850 878.850 
256 832.680 877.680 296 833.880 878.880 
fae W 832.710 S7PSLLG 297 833.910 878.910 
258 832.740 877.740 298 833.940 878.940 
259 832.770 877.770 299 833.970 878.970 
260 832.800 877.800 300 834.000 879.000 
261 832.830 877.830 301 834.030 879.030 
262 832.860 877.860 302 834.060 879.060 
263 832.890 877.890 303 834.090 879.090 
264 832.920 877.920 304 834.120 879.120 
265 832.950 877.950 305 834.150 S/F alae 
266 832.980 877.980 306 834.180 879.180 
267 833.010 878.010 307 834.210 879.210 
268 833.040 878.040 308 834.240 879.240 
269 833.070 878.070 309 834.270 879.270 
270 833.100 878.100 310 834.300 879.300 
271 833.130 878.130 =| 834.330 879.330 
272 833.160 878.160 5a 834.360 879.360 
Zi 833.190 878.190 es 834.390 879.390 
274 833.220 878.220 314 834.420 879.420 
275 833.250 878.250 315 834.450 879.450 
276 833.280 878.280 316 834.480 879.480 
yi 833.310 878.310 317 834.510 879.510 
278 833.340 878.340 318 834.540 879.540 
279 833.370 878.370 319 834.570 879.570 
280 833.400 878.400 320 834.600 879.600 


Table G-1 Cellular Channels and Frequencies (Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 
met 834.630 879.630 361 835.830 880.830 
Boe 834.660 879.660 362 835.860 880.860 
323 834.690 879.690 363 835.890 880.890 
324 834.720 879.720 364 835.920 880.920 
325 834.750 879.750 365 835.950 880.950 
326 834.780 879.780 366 835.980 880.980 
S28 834.810 879.810 367 836.010 881.010 
328 834.840 879.840 368 836.040 881.040 
329 834.870 879.870 369 836.070 881.070 
330 834.900 879.900 370 836.100 881.100 
33:1 834.930 879.930 sat 836.130 881.130 
g32 834.960 879.960 372 836.160 881.160 
333 834.990 879.990 Sais 836.190 881.190 
334 835.020 880.020 374 836.220 881.220 
335 835.050 880.050 345 836.250 881.250 
336 835.080 880.080 376 836.280 881.280 
257 835.110 880.110 Se 836.310 881.310 
338 835.140 880.140 378 836.340 881.340 
339 835.1276 880.170 379 836.370 881.370 
340 835.200 880.200 380 836.400 881.400 
341 oe hap at 880.230 381 836.430 881.430 
342 835.260 — 880.260 382 836.460 881.460 
343 835.290 880.290 383 836.490 881.490 
344 Bone 880.320 384 836.520 881.520 
345 635735) 880.350 Risto) 836.550 881.550 
346 835.380 880.380 386 836.580 881.580 
347 835.410 880.410 387 836.610 881.610 
348 835.440 880.440 388 836.640 881.640 
349 835.470 880.470 389 836.670 881.670 
350 835.500 880.500 390 836.700 881.700 
mat 835.530 880.530 391 836.730 881.730 
352 835.560 880.560 392 836.760 881.760 
353 835.590 880.590 393 836.790 881.790 
354 835.620 880.620 394 836.820 881.820 
355 835.650 880.650 395 836.850 881.850 
356 835.680 880.680 396 836.880 881.880 
357 8352 710 880.710 397 836.910 881.910 
358 835.740 880.740 398 836.940 881.940 
359 835.770 880.770 399 836.970 881.970 
360 835.800 880.800 400 837.000 882.000 


Table G-1 Cellular Channels and Frequencies (Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 
401 837.030 882.030 44] 838.230 883.230 
402 837.060 882.060 442 838.260 883.260 
403 837.090 882.090 443 838.290 883.290 
404 SS Z0 S8271 20 444 S36.320 883.320 
405 Sa deeeU 882 2150 445 838.350 883.350 
406 837.180 882.180 446 838.380 883.380 
407 8375210 882.210 447 $38 <4TO" ee 883.410 
408 837.240 882.240 448 838.440 883.440 
409 SIA. 210 882.270 449 838.470 883.470 
410 837.300 882.300 450 838.500 883.500 
411 Si J03 30 882.330 451 838.530 $83 S30 
412 837.360 882.360 452 838.560 883.560 
413 837.390 882.390 453 838.590 883.590 
414 837.420 882.420 454 838.620 883.620 
415 837.450 882.450 455 838.650 883.650 
416 837.480 882.480 456 838.680 883.680 
417 83S 772.5:.0 882.510 457 S382720 883.710 
418 $3754.90 882.540 458 838.740 883.740 
419 me eRe AC 882.570 459 S35 Se7 40 883.770 
420 837.600 882.600 460 838.800 883.800 
421 837.630 882.630 461 838.830 883.830 
422 337.000 882.660 462 838.860 883.860 
423 837.690 882.690 463 838.890 883.890 
424 Bowe 220 882.720 464 838.920 883.920 
425 837.750 882.750 465 838.950 883.950 
426 837.780 882.780 466 838.980 883.980 
427 837.810 882.810 467 839.010 884.010 
428 837.840 882.840 468 839.040 884.040 
429 837.870 882.870 469 839.070 884.070 
430 837.900 882.900 470 839.100 884.100 
431 837.930 882.930 471 839.130 884.130 
432 837.960 882.960 472 839.160 884.160 
433 837.990 882.990 473 839.190 884.190 
434 838.020 883.020 474 839.220 884.220 
435 838.050 883.050 475 83 95250 884.250 
436 838.080 883.080 476 839.280 884.280 
437 838.110 883.110 477 839.310 884.310 
438 838.140 883.140 478 839.340 884.340 
439 838.170 883.170 479 S398 370 884.370 
440 838.200 883.200 480 839.400 884.400 


Table G-1 Cellular Channels and Frequencies (Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 
481 839.430 884.430 52:1 840.630 885.630 
482 839.460 884.460 a 840.660 885.660 
483 839.490 884.490 523 840.690 885.690 
484 839.520 884.520 524 840.720 885.720 
485 839.550 884.550 525 840.750 885.750 
486 839.580 884.580 526 840.780 885.780 
487 839.610 884.610 527 840.810 885.810 
488 839.640 884.640 528 840.840 885.840 
489 839.670 884.670 529 840.870 885.870 
490 839.700 884.700 530 840.900 885.900 
491 839.730 884.730 Weld 840.930 885.930 
492 839.760 884.760 en Ws 840.960 885.960 
493 839.790 884.790 533 840.990 885.990 
494 839.820 884.820 534 841.020 886.020 
495 839.850 884.850 535 841.050 886.050 
496 839.880 884.880 536 841.080 886.080 
497 839.910 884.910 57 841.110 886.110 
498 839.940 884.940 538 841.140 886.140 
499 839.970 884.970 539 841.170 886.170 
500 840.000 885.000 540 841.200 886.200 
501 840.030 885.030 541 841.230 886.230 
502 840.060- 885.060 542 841.260 886.260 
503 840.090 885.090 543 841.290 886.290 
504 840.120 885.120 544 841.320 886.320 
505 840.150 885.150 545 B41;,350 886.350 
506 840.180 885.180 546 841.380 886.380 
507 840.210 885.210 547 841.410 886.410 
508 840.240 885.240 548 841.440 886.440 
509 840.270 885.270 549 841.470 886.470 
510 840.300 885.300 550 841.500 886.500 
oa a 840.330 885.330 551 841.530 886.530 
ere 840.360 885.360 552 841.560 886.560 
513 840.390 885.390 553 841.590 886.590 
514 840.420 885.420 554 841.620 886.620 
5¥5 840.450 885.450 5'5 841.650 886.650 
516 840.480 885.480 556 841.680 886.680 
517 840.510 885.510 557 841.710 886.710 
518 840.540 885.540 558 841.740 886.740 
org 840.570 885.570 559 841.770 886.770 
520 840.600 885.600 560 841.800 886.800 


Table G-1 Cellular Channels and Frequencies (Cont) 


ww 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) ~ 
561 841.830 886.830 601 843.030 888.030 
562 841.860 886.860 602 843.060 888.060 
563 841.890 886.890 603 843.090 888.090 
564 841.920 886.920 604 843.120 888.120 
565 841.950 886.950 605 843.150 888.150 
566 841.980 886.980 606 843.180 888.180 
567 842.010 887.010 607 843.210 . 888.210 
568 842.040 887.040 608 843.240 888.240 
569 842.070 887.070 609 843.270 888.270 
570 842.100 887.100 610 843.300 888.300 
571 842.130 887.130 611 843.330 888.330 
572 842.160 887.160 612 843.360 888.360 
573 842.190 887.190 613 843.390 888.390 
574 842.220 887.220 614 843.420 888.420 
575 842.250 887.250 615 843.450 888.450 
576 842.280 887.280 616 843.480 888.480 
577 842.310 887.310 617 843.510 888.510 
578 842.340 887.340 618 843.540 888.540 
579 842.370 887.370 619 843.570 888.570 
580 842.400 887.400 620 843.600 888.600 
581 842.430 887.430 621 843.630 888.630 
582 842.460 887.460 622 843.660 888.660 
583 842.490 887.490 623 843.690 888.690 
584 842.520 887.520 624 843.720 888.720 
585 842.550 887.550 625 843.750 888.750 
586 842.580 887.580 626 843.780 888.780 
587 842.610 887.610 627 843.810 888.810 
588 842.640 887.640 628 843.840 888.840 
589 842.670 887.670 629 843.870 888.870 
590 842.700 887.700 630 843.900 888.900 
591 842.730 887.730 631 843.930 888.930 
592 842.760 887.760 632 843.960 888.960 
593 842.790 887.790 633 843.990 888.990 
594 842.820 887.820 634 844.020 889.020 
595 842.850 887.850 635 844.050 889.050 
596 842.880 887.880 636 844.080 889.080 
597 842.910 887.910 637 844.110 889.110 
598 842.940 887.940 638 844.140 889.140 
539 842.970 887.970 639 844.170 889.170 
600 843.000 888.000 640 844.200 889.200 


Table G-1 Cellular Channels and Frequencies (Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 
641 844.230 889.230 681 845.430 890.430 
642 844.260 889.260 682 845.460 890.460 
643 844.290 889.290 683 845.490 890.490 
644 844.320 889.320 684 845.520 890.520 
645 844.350 889.350 685 845.550 890.550 
646 844.380 889.380 686 845.580 890.580 
647 844.410 889.410 687 845.610 890.610 
648 844.440 889.440 688 845.640 890.640 
649 844.470 889.470 689 845.670 890.670 
650 844.500 889.500 690 845.700 890.700 
651 844.530 889.530 691 845.730 890.730 
652 844.560 889.560 692 845.760 890.760 
653 844.590 889.590 693 845.790 890.790 
—654 844.620 889.620 694 845.820 890.820 
655 844.650 889.650 695 845.850 890.850 
656 844.680 889.680 696 845.880 890.880 
657 844.710 889.710 697 845.910 890.910 
658 844.740 889.740 698 845.940 890.940 
659 844.770 889.770 699 845.970 890.970 
660 844.800 889.800 700 846.000 891.000 
661 844.830 889.830 701 846.030 891.030 
662 844.860. 889.860 702 846.060 891.060 
663 844.890 889.890 703 846.090 891.090 
664 844.920 889.920 704 846.120 891.120 
665 844.950 889.950 705 846.150 891.150 
666 844.980 889.980 706 846.180 891.180 
667 845.010 890.010 707 846.210 891.210 
668 845.040 890.040 708 846.240 891.240 
669 845.070 890.070 709 846.270 891.270 
670 845.100 890.100 710 846.300 891.300 
671 845.130 890.130 ae! 846.330 891.330 
672 845.160 890.160 712 846.360 891.360 
673 845.190 890.190 yAi3s 846.390 891.390 
674 845.220 890.220 714 846.420 891.420 
675 845.250 890.250 "fs Ge 846.450 891.450 
676 845.280 890.280 716 846.480 891.480 
677 845.310 890.310 “be Be 846.510 891.510 
678 845.340 890.340 718 846.540 891.540 
679 845.370 890.370 719 846.570 891.570 
680 845.400 890.400 720 846.600 891.600 


Table G-1 Cellular Channels and Frequencies (Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number’ Transmit Receive 

MHz) (MHz) (MHz) (MHz) 
721 846.630 891.630 761 847.830 892.830 
722 846.660 891.660 762 847.860 892.860 
723 846.690 891.690 763 847.890 892.890 
724 846.720 891.720 764 847.920 892.920 
725 846.750 891.750 765 847.950 892.950 
726 846.780 891.780 766 847.980 892.980 
727 846.810 891.810 767 848.010 893.010 
728 846.840 891.840 768 848.040 893.040 
729 846.870 891.870 769 848.070 893.070 
730 846.900 891.900 770 848.100 893.100 
731 846.930 891.930 771 848.130 893.130 
732 846.960 891.960 772 848.160 893.160 
is 3 846.990 891.990 ra 848.190 893.190 
734 847.020 892.020 774 848.220 893.220 
735 847.050 892.050 775 848.250 893.250 
736 847.080 892.080 776 848.280 893.280 
737 847.110 892.110 777 848.310 893.310 
738 847.140 892.140 778 848.340 893.340 
739 847.170 892.170 779 848.370 893.370 
740 847.200 892.200 780 848.400 893.400 
741 847.230 892.230 781 848.430 893.430 
742 847.260 892.260 782 848.460 893.460 
743 847.290 892.290 783 848.490 893.490 
744 847.320 892.320 784 848.520 893.520 
745 847.350 892.350 785 848.550 893.550 
746 847.380 892.380 786 848.580 893.580 
747 847.410 892.410 787 848.610 893.610 
748 847.440 892.440 788 848.640 893.640 
749 847.470 892.470 789 848.670 893.670 
750 847.500 892.500 790 848.700 893.700 
751 847.530 892.530 791 848.730 893.730 
752 847.560 892.560 792 848.760 893.760 
753 847.590 892.590 793 848.790 893.790 
754 847.620 892.620 794 848.820 893.820 
755 847.650 892.650 795 848.850 893.850 
756 847.680 892.680 796 848.880 893.880 
757 847.710 892.710 797 848.910 893.910 
758 847.740 892.740 798 848.940 893.940 
759 847.770 892.770 799 848.970 893.970 
760 847.800 892.800 


Table G-1 Cellular Channels and Frequencies (Cont) 


G-10 
05 


va 


Channel 
Number 


Channel Numbers 800 through 866 are 
not presently 


Mobile 
Transmit 
(MHz) 


|NOTE} 


assigned 


Mobile 
Receive 
(MHz) 


Cellular Telephone System. 


800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 


849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 
849. 


000 
030 
060 
090 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
570 
600 
630 
660 
690 
720 
750 
780 
810 
840 
870 
900 


Table G-l 


894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 


Cellular Channels and Frequencies (Cont) 


to 


000 
030 
060 
090 
120 
150 
180 
210 
240 
270 
300 
330 
360 
390 
420 
450 
480 
510 
540 
570 
600 
630 
660 
690 
720 
750 
780 
810 
840 
870 
900 


any 


Channel 
Number 


831 
832 
S32 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 


Mobile 
Transmit 
(MHz) 


849. 
849. 
849. 
850. 
850. 
850. 
850. 
850. 
850. 


850 


850 


850 


930 
960 
990 
020 
050 
080 
110 
140 
170 


200 
850. 
850. 
850. 


230 
260 
290 


320 
850. 
850. 
850. 
850. 
850. 
850. 
850. 
850. 


350 
380 
410 
440 
470 
500 
530 
560 


7530 
850. 
850. 
850. 
850. 
850. 
850. 
EU Re 
850. 
850. 
850. 
850. 
850. 
850. 


620 
650 
680 
710 
740 
770 
800 
830 
860 
890 
920 
950 
980 


Mobile 
Receive 
(MHz) 


894. 
894. 
894. 
895. 
pei. 
894. 
ace O 
895. 
895. 
Dee 
eis 
ait he 
slays 
395: 
B9D.. 
S95: 
895. 
895. 
abe ee 
BOD: 
825". 
895. 
895. 
.620 
o3%. 
895. 
He Bis 
Nhe 
S95. 
895. 
895. 
Hee 
eis 
Eh 
-950 


895 


895 


895 


895- 


930 
960 
990 
020 
050 
080 


140 
170 
200 
230 
260 
290 
320 
350 
380 
410 
440 
470 
500 
530 
560 
590 


650 
680 
710 
740 
770 
800 
830 
860 
890 
920 


980 


G-11 


05 


Channel Mobile Mobile 


Number Transmit Receive 
(MHz) (MHz) 
{NOTE} 


Frequencies for Channel Numbers 867 
through 989 are not assigned and are 
not used by Cellular Telephone 
Systems. Channel Number 990 is not 
assigned to any system. 


994 824.040 869.040 
992 824.070 869.070 
993 824.100 869.100 
994 824.130 869.130 
995 824.160 869.160 
996 824.190 86954390 
99/ 824.220 869.220 
998 824.250 869.250 
999 824.280 869.280 
1000 824.310 869.310 
1001 824.340 869.340 
1002 824.370 869.370 
1003 824.400 869.400 


G-12 
05 


Channel 
Number 


1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 


Mobile 


Transmit 


(MHz) 


824. 
824. 
824. 
824. 
824. 
824. 
824. 
824. 
824. 
824. 
824. 
824. 
824. 
.820 
850 
. 880 
824. 
824. 
824. 
825. 
Table G-1 Cellular Channels and Frequencies (Cont) 


824 
824 
824 


430 
460 
490 
520 
550 
580 
610 
640 
670 
700 
730 
760 
790 


910 
940 
970 
000 


Mobile 
Receive 
(MHz) 


869. 
869. 
869. 
869. 
869. 
869. 
869. 
869. 
869. 
869. 
869. 
869. 
869. 
820 
.850 
. 880 
= 8.69. 
869. 
86.9. 
870. 


869 
869 
869 


430 
460 
490 
520 
550 
580 
610 
640 
670 
700 
730 
760 
790 


910 
940 
970 
000 


APPENDIX H — ENHANCED TOTAL ACCESS COMMUNICATIONS SYSTEM 
(E-TACS) CELLULAR TELEPHONE CHANNEL NUMBERS 
AND ASSIGNED CENTER FREQUENCIES 


Channel Mobile Mobile Channel Mobile Mobile 
) Number Transmit Receive Number Transmit Receive 

(MHz ) (MHz ) (MHz ) (MHz) 
0 889.9875 934.9875 44 891.0875 956, COOKS 
1 890.0125 Se ee 45 SSiesiIe SSO 7LEZS 
ye B900375 Se cae Oho ar 46 a fa SS a TSG. 1L5 FS 
3 890.0625 935.0625 47 SU Psroes 936-1625 
4 890.0875 $50 UGS 48 S9TsIGS 936.1875 
Ss S90 41125 S352 1125 49 SIZ 25 936.2225 
6 BIR LSers 9355. 13-05 50 Soin) 936.25 1S 
7 890.1625 S35" LOLS een fe el hn 0 cae 936 “2625 
8 890.1875 935.1575 eZ ogc Foes al Ls, WIG. 2073 
9 SOs > Sioa ae eal a Sy) ok Sent digas, 936.3125 
10 890"2375 ae ia wl | 54 oes te SSG 32 PS 
sald 890.2625 G35 2625 55 So less Ges 936.3625 
Be E902 2875 Sf fe yr Boye he 56 se Re yl a, PIC 6 lO FS 
hes oe Lye ll Sa Fa Ja re B hyn, eT 89T 4125 936.4125 
14 B90 3375 eon oy 58 891.4375 936.4375 
1s} 890.3625 jo Lapa S hoy A 59 891.4625 936.4625 
16 890.3875 935°. 3875 60 9 bs iar Weal bre, 936.4875 
7 890.4125 335.4425 61 Suda ye 936-5125 
Siete 890.4375 935.4375 62 pend ence eaad be, SIO Cas Fo 
19 890.4625 935.4625 63 oles a Oa op ois, S62 5020 
20 890.4875 935.4875 64 891.5875 PS 190 To 
eat fejee la Res hPa SBS D125 65 8 i A Nera se oe 936°6125 
ZZ BYU 2575 935° 52915 66 GS TG TIC Os ro 
2a 890.5625 oe a was oy as, 67 891.6625 936.6625 
24 890.5875 2) Ro ee oi 68 891.6875 936.6875 
faba 890.6125 Se hot pt ae pe 69 9 Se alt il tg ng G36. 1LS5 
26 SUG S 1) yt. OTS xh Sores 5 TIS STIS 
at 890.6625 935776625 Teh GUT oz 5 936.7625 
28 rs Go EE eoes oy of Bbw 21 Se i oh ola Me: ips SOG Fars 936.78 F5 
29 ‘sie Lb Al at haa. io he lel bt ea 73 oi ieee S30 8125 
30 GUUS aS et be BF: 74 SE hrs Bi ie S36 53 73 
31 890.7625 Se Bs And po ates 75 891.8625 SSG. S623 
S¥s 890.7875 fo nda oa he 76 897°. 8375 936.8875 
33 890.8125 935.8125 oy 891.9125 936.9125 
34 890.8375 oe aR ee al ee 78 Soe Ser 936.9375 
ats 890.8625 O35". Gz 5 719 891.9625 5359625 
36 890.8875 2 in ow ih ok 2 fia 80 cee De ane ce | 936.9875 
= 890.9125 hep les hea, 81 892.0125 OTS OLe53 
38 890.9375 aa pe se pen gl Ke 82 S92 0ST S37 0375 
39 890.9625 O37, OL 5 83 892.0625 937.062 
40 890.9875 Se pam ds he a 84 892.0875 So rcUs rs 
4l 35 2d Bae Oe Pie, O36. 0125 85 Bee ee al ape bd teh og 
42 $91°-0375 93'6. Us 15 86 3 ie) Tea ea few, cel et ee oe, 
43 891.0625 936.0625 87 Coz". cS25 ie gh Ee Boye 


Table H-1 E-TACS Cellular Channel Numbers and Frequencies 


Channel Mobile 
Number Transmit 
(MHz) 
88 892.1875 
89 892.2125 
90 SOF s2Z375 
91 892.2625 
92 892.2875 
93 So23125 
94 $92-5375 
95 892.3625 
96 S927 3275 
97 892.4125 
98 892.4375 
99 892.4625 
100 892.4875 
101 $92 52:25 
102 892.5375 
103 892.5625 
104 892.5875 
LOS 892.6125 
106 $92. 63:45 
107 892.6625 
108 892.6875 
109 892-7225 
110 $92 i375 
Lt 892.7625 
Lb? 892.7875 
1t3 $92. 8b28 
114 892.8375 
Lbs 892.8625 
116 892.8875 
Lh 892 79125 
£38 892.9375 
119 892.9625 
126 892.9875 
LZ $93.0125 
122 893.0375 
123 893.0625 
124 893.0875 
La5 $93 1125 
126 893.1375 
Laz S93 i625 
128 893.1875 
L229 B93 7225 
130 $93. 2325 
131 893.2625 
Tableh=2= 
H-2 


Mobile 
Receive 
(MHz) 


= ie 
+2125 


937 


OI? 
JZ 624 


Si 


feet 
33% 
oh 
Soy 
BAG 3 3 


ee 


S3T. 
soe ie 
i et a 
dae 
~ Sif fe 
O31. 
O35 ve 
DS bas 
ie Ae 
See 
i 
oar 
Fe Se 
OSs 
937. 
Lege 
CEES 
se 38 ie 
O30 
oe 
a 7 
93 t- 
fo 
2 eet Se 
93.80 
935: 
930° 
fost 
oS ta be 
a36.3 
3584 
938. 
2 ets 
2 Je Bo 
33.37. 


E-TACS Cellular Channel Numbers and Frequencies 


1875 


25415 


2875 
2s 
33 15 
3625 


4125 
4375 
4625 
4875 
BL25 
5375 
5625 
5875 
6125 
6375 
6625 
6875 
ies 
4325 
7625 
7875 
om 8S 
S395 
8625 
8875 
9125 
9315 
9625 
9875 
0125 
0375 
0625 
0875 
1129 
i ee 
1625 
1875 
2125 
25 6a 
2625 


Channel 
Number 


133 
133 
134 
$35 
136 
uO 
Lo 
ane SS 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
ESL 
ite 7 
153 
154 
i532 
156 
L572 
158 
bie te 
160 
161 
162 
163 
164 
165 
166 
167 
168 
L6Y 
170 
pia 
pty 
a Ege. 
174 
pia is" 


Mobile 
Transmit 
(MHz) 


893. 
he Mee 
$93. 
833. 
893. 
BI, 
oi ie 
sh fs Be 
se Je oe 
8933 
89aa 
89: 
OS5, 
893. 
893. 
oh Bee 
SYS. 
Soa 
S938 
893: 
89.3. 
89S. 
S93, 
os. 
pe Ee 
ae fe 
ose 
oe 
eae 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 
894. 


2875 
SB aS 
oye M fe’ 
3625 
3875 
4125 
4375 
4625 
4875 
Bi 
a W he) 
5625 
5875 
6125 
6375 
6625 
6875 
ri 
Sud 
rO2 
7875 
8125 
ci Be) 
8625 
8875 
wie) 
fee ae As 
9625 
Soh 
0125 
O3.15 
0625 
0875 
bs, 
5 RG i be 
1625 
LED 
Zhe 
Fate hes 
oO 
2875 
Sigs 
6s Bile 
3625 


Mobile 
Receive 
(MHz ) 


Be Fs 3 
O38e 
93:8 


OSS 
935. 
ISps 
TS0 
5 3 e 
938% 
938. 
Fah 2 1? 
93.8; 
ees 
Be 43 
SB Go 
938. 
MS Be ge 
Be S02 
Bee 
938. 
oS a. 
Ye 
218 (ols 
938. 
Bo to 
T3383 
Be ees 
938. 
93. 
9396 
OSD 
ws ESL 
2 fee 
S335 
939% 


938 


pe oe 
i 
Sas. 
yoo. 
fe 
oo; 
So, 
pee i 
ep 


2875 
Jiggs 
33: 
3625 
3875 
4125 
4375 
4625 
4875 
aw A 
5K ws 
5625 
bake 
6125 
6375 
6625 
6875 
ioe 
se de 
7625 
7875 
8125 
3345 
8625 
8875 
Sia 


9625 
9875 
0125 
0375 
0625 
0875 
1125 
1375 
1625 
1875 
2125 
2375 
2625 
2875 
3125 
3375 
3625 


(Cont) 


Channel Mobile Mobile Channel Mobile Mobile 
Number Transmit Receive Number Transmit Receive 
(MHz) (MHz) (MHz) (MHz) 
176 894.3875 939°. 30 te 220 895.4875 940.4875 
5 Zs 894.4125 939.4125 221 §55.- 5125 940.5125 
178 894.4375 939.4375 222 895.5375 940.5375 
179 894.4625 939.4625 2a 895.5625 940.5625 
180 894.4875 939.4875 224 895.5875 940.5875 
181 894.5125 939.5125 225 $95 6125 940.6125 
182 894.5375 939.5375 226 895.6375 940.6375 
183 894.5625 93 9-5 G20 Dot 895.6625 940.6625 
184 894.5875 93:9.58 75 228 895.6875 940.6875 
135 894.6125 939.6125 229 S95. 7125 940.7125 
186 894.6375 939.6375 230 895. J7375 940..73%5 
187 894.6625 939.6625 ae 1% 895.7625 940.7625 
188 894.6875 939.6875 232 895.7875 940.7875 
189 CIM Theo 939.7125 230 895.8125 940.8125 
190 894.7375 939.7375 234 895.8375 940.8375 
191 894.7625 939.7625 235 895.8625 940.8625 
192 894.7875 939 7845 236 895.8875 940.8875 
193 894.8125 939.8125 23 895.9125 940.9125 
194 894.8375 939 283 t5 238 895 9375 940.9375 
195 894.8625 939.8625 239 895.9625 940.9625 
196 894.8875 939.8875 240 895.9875 940.9875 
197 894.9125 939.9125 241 896.0125 941.0125 
198 894.9375 939.9375 242 896.0375 947/103 75 
199 894.9625- 939.9625 243 896.0625 941.0625 
200 894.9875 939.9875 244 896.0875 941.0875 
201 895.0125 940.0125 245 896.1125 O41 GVT25 
202 B95 -0o 80 940.0375 246 896.1375 941 £1375 
203 895.0625 940.0625 247 696 5L625 941.1625 
204 895.0875 940.0875 248 896.1875 941.1875 
205 95s Veo 940.1125 249 896.2125 S21 g2225 
206 BIS 703 25 940.1375 25:0 896.2375 94722375 
al OB G95ei O25 940.1625 i Sth 896.2625 941.2625 
208 895.1875 940.1875 252 896.2875 941722875 
209 $95 22125 940.2125 253 89673125 9414931225 
210 SSO oS ay 940.2375 254 896.3375 941.3375 
2 bd SB9572625 940.2625 25D S8623625 84173625 
Zig 895.2875 940.2875 256 896.3875 941.3875 
213 O95. 3225 940.3125 dey | 896.4125 941.4125 
214 95-9305 YA 0Vs875 258 896.4375 941.4375 
215 69523625 940.3625 259 896.4625 941.4625 
216 Sipe wpe rs aL, 940.3875 260 896.4875 941.4875 
2 LW 895.4125 940.4125 261 896.5125 941.5125 
228 895.4375 940.4375 262 896.5375 94175375 
pa | 895.4625 940.4625 263 896.5625 941.5625 
Table H-1 E-TACS Cellular Channel Numbers and Frequencies (Cont) 
H 


“I GO 


E-TACS Cellular Channel Numbers and Frequencies 


Channel Mobile 
Number Transmit 
(MHz) 
264 896.5875 
265 896.6125 
266 896.6375 
267 896.6625 
268 896.6875 
269 * 896, 7225 
270 896.7375 
271 896.7625 
272 896.7875 
212 896.8125 
274 896.8375 
2S 896.8625 
276 896.8875 
AFH 896.9125 
278 896.9375 
279 896.9625 
280 896.9875 
281 897.0125 
282 897 203%5 
283 897.0625 
284 897.0875 
285 S971 125 
286 897.1375 
287 897.1625 
288 897.1875 
289 $9 7.2125 
290 897.2375 
291 R95 P2625 
292 897.2875 
293 89723225 
294 89 hasayS 
295 897.3625 
296 897.3875 
297 897.4125 
298 897.4375 
299 897.4625 
300 897.4875 
301 897.5125 
302 297. 52375 
303 897.5625 
304 897.5875 
305 897.6125 
306 897.6375 
307 897.6625 
Tebpte/H—? 
H-4 


Mobile 
Receive 
(MHz) 


941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
941. 
942 
942. 
942. 
942 
942. 
SAL. 
942. 
942. 
942. 
942. 
942 
942 
942. 
942. 
942. 
942. 
942. 
942. 
B42, 
942. 
942. 
942. 
942. 
942. 
942. 
OF 25 
942. 


5875 
6125 
6375 
6625 
6875 
ALLS 
EB 
ip2 
7875 
8125 
8375 
8625 
8875 
SiS 
O32 
S625 
9875 


mi ae. 


O35 79 
0625 


.0875 


Vie 
EP oa, 
1625 
1875 
ee Bae 
oH I, 


SPA as. 
mt Ho 


6 Bi 
SAE ye. 
Jo2o 
aivies 
4125 
4375 
4625 
4875 
nN he 
ape Pf ee) 
5625 
5875 
bres 
6375 
6625 


Channel 
Number 


308 
309 
S2u 
SM Si 
312 
ee 
314 
ag os, 
316 
Ba NS | 
318 
eB me, 
320 
xe inf 
ee 
fa Fig 
324 
ie 
326 
Sar 
328 
Ee, 
330 
Se 
SP 
Fe Ba SS 
334 
ee 
336 
= fo 
fe ie 5 
3G ie 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
358 


Mobile 
Transmit 
(MHz) 


897. 
897. 
897. 
897. 
897. 
897. 
897. 
897. 
897. 
897. 
897. 
897. 
897. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 
898. 


6875 
TVV2Z5 
TSE 
7625 
7875 
8125 
8379 
8625 
8875 
Si25 
9375 
9625 
Rs Be) 
0125 
0375 
0625 
0875 
EB 
LS4D 
1625 
1875 
2125 
i BS Be 
2625 
2875 
3125 
3845 
SOL5 
SoTS 
4125 
4375 
4625 
4875 
vleo 
Ry 
5625 
5875 
CL29 
6375 
6625 
6875 
Ti2e 
F375 
Loe 


Mobile 
Receive 
(MHz ) 


942. 
942. 
942. 
942. 
942; 
942. 
942. 
8625 
942. 
942. 
942. 
942. 
942. 
943. 
943. 
943. 
943. 
943. 
943. 
943; 
943. 
943. 
2375 
943. 
eats of ie 


942 


943 


943 


o43% 
943. 
Bre he Pas. 
i373 


943 
943 


943. 
943. 
943. 
9437 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 
943. 


6875 
Thea 
1378 
7625 
IBFS 
8125 
8375 


8875 
9125 
93°75 
9625 
9875 
0125 
0375 
0625 
0875 
Itza 
ise 
1625 
1875 
2129 


2 Oe 


Sao 
mFS 


4125 
4375 
4625 
4875 
2h2 
537 
5625 
5875 
6125 
6375 
6625 
6875 
FL25 
ae 
d629 


(Cont) 


w® 


) 


Channel Mobile Mobile Channel Mobile Mobile 
Number Transmit Receive Number Transmit Receive 

(MHz ) (MHz) (MHz) (MHz) 
352 898.7875 943.7875 396 899.8875 944.8875 
hers! 898.8125 943.8125 397 899.9125 944.9125 
354 898.8375 943. $375 398 899.9375 944.9375 
= Sys) 898.8625 943.8625 399 899.9625 944.9625 
356 898.8875 943.8875 400 899.9875 944.9875 
357 898.9125 943.9125 401 900.0125 945.0125 
358 898.9375 §43 79375 402 900.0375 945.0375 
359 898.9625 943.9625 403 900.0625 945.0625 
360 898.9875 943.9875 404 900.0875 945.0875 
361 899.0125 944.0125 405 960-2125 B45 .%125 
362 899.0375 944.0375 406 900.33 2S 945-1375 
363 899.0625 944.0625 407 900.1625 945.1625 
364 899.0875 944.0875 408 900.1875 945.1875 
365 $99.7-125 944.4125 409 900.2125 945.2125 
366 899.1375 944.1375 410 900.2375 945.2375 
367 899.1625 944.1625 411 900.2625 945.2625 
368 899.1875 944.1875 412 900.2875 345 2075 
369 899.2125 944.2125 413 900.3123 945.3225 
S10 899.2375 944.2375 414 900.3374 945.3375 
ah 1 899.2625 944.2625 415 900.3625 945°. 3625 
oY ie: 899.2875 9AAS23 7:5 416 900.3875 945:. 3875 
Wie 8.9:9..31425 944.3125 417 900.4125 945.4125 
374 899.3375 944.3375 418 900.4375 945.4375 
375 899.3625 944.3625 419 900.4625 945.4625 
a.7:6 899.3875 944.3875 420 900.4875 945.4875 
SLi 899.4125 944.4125 AZ} 900.5125 945.5125 
378 899.4375 944.4375 422 S00) Sai 945). 53:75 
379 899.4625 944.4625 423 900.5625 945.5625 
380 899.4875 944.4875 424 900: S875 945.5875 
381 899.5125 944.5125 425 900.6125 945.6125 
382 299. 53:15 944.5375 426 900.6375 945.6375 
383 899.5625 944.5625 427 900.6625 945.6625 
384 899.5875 944.5875 428 900.6875 945.6875 
385 899.6125 944.6125 429 900, 7125 SA, Ti 25 
386 899.6375 944.6375 430 900.7375 945.7375 
387 899.6625 944.6625 431 900.7625 945.7625 
388 899.6875 944.6875 432 900.7875 945.7875 
389 899.7125 944.7125 433 900.8125 945°.8125 
390 899.7375 944.7375 434 900.8375 Dae 8375 
391 899.7625 944.7625 435 900.8625 945.8625 
392 899.7875 944.7875 436 900.8875 945.8875 
393 899.8125 944.8125 437 900.9125 945. 9125 
394 899.8375 944.8375 438 90079375 945: 9375 
39S 899.8625 944.8625 439 900.9625 945.9625 

Table H-1 E-TACS Cellular Channel Numbers and Frequencies (Cont) 


Cn 


Channel Mobile 
Number Transmit 
(MHz) 
440 900.9875 
441 S07 0125 
442 SOT. G375 
443 901.0625 
444 901.0875 
445 $01L.1125 
446 901. F375 
447 $61. 1625 
448 901.1875 
449 $01.2125 
450 901.2375 
451 901.2625 
452 901.2875 
453 901.3125 
454 901.3375 
455 $01. 3625 
456 901.3875 
457 901.4125 
458 SOL.43 75 
459 901.4625 
460 901.4875 
461 507, 3125 
462 907.3375 
463 901.5625 
464 901.5875 
465 901.6125 
466 901.6375 
467 901.6625 
468 901.6875 
469 S01..41 29 
470 B01. I37TS 
471 901.. 7625 
472 901.7875 
473 901.8125 
474 501.8375 
475 901.8625 
476 901.8875 
477 901.9125 
478 901.9375 
479 901.9625 
480 901.9875 
481 802.0125 
482 902.0375 
483 902.0625 
Table Wi-t 


0? 


Mobile 
Receive 
(MHz) 


er > De 
946. 
946. 
946. 
9a6 . 
946. 
346; 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
9456. 
946. 
946. 
946. 
946. 
946. 
946. 
946. 
947. 
947. 
O47 :. 


9875 
0125 
0375 
0625 
0875 
iz 
L3 
1625 
1875 
2125 
2373 
2625 
2875 
S125 
3375 
3625 
3875 
4125 
4375 
4625 
4875 
D420 
ee be 
5625 
sets 
6125 
6375 
6625 
6875 
IAZS 
i372 
7625 
7875 
Biz 
ee Es, 
8625 
8875 
9125 
EP 
~b22 
9875 
0125 
0375 
0625 


Channel 
Number 


484 
485. 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
SGs 
502 
503 
504 
505 
506 
507 
508 
509 
S20 
Sit 
Ste 
bf 
514 
S15 
516 
517 
518 
519 
520 
527 
522 
523 
524 
525 
526 
>27 


Mobile 
Transmit 
(MHz ) 


S02. 
902. 
IOZ. 
902... 
902. 
902. 
902. 
oo2.. 
202. 
$02. 
902... 
902. 
202". 
302: 
90... 
902% 
202. 
902). 
902. 
202. 
902. 
802. 
BO2. 
262), 
902. 
902. 
902. 
. 7625 
902. 
902. 
902. 
902, 
902. 
902. 
Soe. 
902. 
902. 
983. 
S03. 
$03. 
903... 
203, 
P03, 
903. 


902 


0875 
DELS 
DAK 
1625 
1875 
2125 
2303 
2625 
2875 
3423 
3375 
3625 
33T5 
4125 
4375 
4625 
4875 
pe fie 
SE Ripe 
5625 
S8T5 
6125 
S375 
6625 
6875 
7125 
7375 


7373 
8125 
8375 
8625 
8875 
ois 
9375 
9625 
9875 
0125 
AAS 
0625 
0875 
4125 
137s 
1625 


Mobile 
Receive 
(MHz ) 


947. 
Sari: 
947. 
947. 


947. 
947. 
947. 


947. 
947. 
947. 
947. 
947. 


SAh: 


9.47:. 
94h: 


947, 


O47. 


SAF. 
Peake ey 
Te 


947 


947. 


947. 


947. 


947. 
. 68Te 


947 
947. 
947. 
947. 
947. 


947. 


947. 
947 
947. 
947. 
947. 
O47. 
947. 
948. 
948. 
948. 
948. 
948. 
948. 
948. 


0875 
liza 
Lies 
L629 
1875 
2125 
Zits 
2625 
2875 
32S 
3375 
3625 
3873 
4125 
4375 
4625 
4875 
Side 


5625 
5875 
6125 
6375 
6625 


T1123 
TIS 
7625 
7875 
8125 
Sate 


.8625 


8875 
$125 
9375 
9625 
9875 
01235 
0373 
0625 
0875 
Li2s 
L3TS 
1625 


E-TACS Cellular Channel Numbers and Frequencies (Cont) 


; 


Channel Mobile Mobile Channel Mobile Mobile 
Number Transmit Receive Number Transmit Receive 

(MHz) (MHz) (MHz) (MHz) 
528 903.1875 948.1875 ais 904.2875 949.2875 
529 BOS 72125 948.2125 wf 904.3125 949.3125 
530 903.2375 948.2375 574 904.3375 949.3375 
53% 903.2625 948.2625 57/9 904.3625 949.3625 
532 903.2875 948.2875 576 904.3875 949.3875 
eK] 903 33425 BAS 33125 ae if 904.4125 949.4125 
534 90343375 948.3375 578 904.4375 949.4375 
535 903.3625 948.3625 579 904.4625 949.4625 
536 903.3875 948.3875 580 904.4875 949.4875 
534 903.4125 948.4125 581 904.5125 949.5125 
538 903.4375 948.4375 582 904.5375 949.5375 
539 903.4625 948.4625 583 904.5625 949.5625 
540 903.4875 948.4875 584 904.5875 949.5875 
541 9035,5225 948.5125 585 904.6125 949.6125 
542 903553975 948.5375 586 904.6375 949.6375 
543 903.5625 948.5625 587 904.6625 949.6625 
544 903.5875 948.5875 588 904.6875 949.6875 
545 903.6125 948.6125 589 904.7125 949.7125 
546 903.6375 948.6375 590 904.7375 949.7375 
547 903.6625 948.6625 591 904.7625 949.7625 
548 903.6875 948.6875 592 904.7875 949.7875 
549 903-7125 948.7125 593 904.8125 949.8125 
550 S03 57345 SA8 57375 594 904.8375 949.8375 
S54 903.7625 — 948.7625 595 904.8625 949.8625 
oly B03 2.7075 948.7875 596 904.8875 949.8875 
sah 903 28725 948.8125 597 904.9125 949.9125 
554 903.8375 948.8375 598 904.9375 949.9375 
sc fertec! 903.8625 948.8625 599 904.9625 949.9625 
aes) 903.8875 948.8875 600 904.9875 949.9875 
BAY 90329125 948.9125 601 90S. Uieo 950.0125 
558 903.9375 948.9375 602 905.0375 950.0375 
559 903.9625 948.9625 603 905.0625 950.0625 
560 903.9875 948.9875 604 905.0875 950.0875 
561 904.0125 949.0125 605 905 1125 950.1125 
562 904.0375 949.0375 606 905.1375 950.1375 
563 904.0625 949.0625 607 905.1625 950.1625 
564 904.0875 949.0875 608 905, Be 950.1875 
565 904.1125 949.1125 609 905.2125 350/22 
566 904.1375 949.1375 610 O05. 20%. 950-2345 
567 904.1625 949.1625 611 905.2625 25, 2620 
568 904.1875 949.1875 612 905.2875 950.2875 
569 904.2125 949.2125 613 o ) es NS Bip ey 950.3125 
570 904.2375 649.2379 614 50573375 950.3375 
575. 904.2625 949.2625 615 905.3625 950.3625 

Table H-1 E-TACS Cellular Channel Numbers and Frequencies (Cont) 

H-7 


E-TACS Cellular Channel Numbers and Frequencies 


Channel Mobile 
Number Transmit 
(MHZ) 
616 @ Sa Sere 
617 905.4125 
618 905.4375 
619 905.4625 
620 905.4875 
621 305°. S129 
622 1) pois be & i 
623 905.5625 
624 905 £5875 
625 905.6125 
626 9057 6325 
627 905.6625 
628 905.6875 
629 905.7125 
630 905/575 
631 905°-7625 
632 90557875 
633 905.8125 
634 905° 8325 
635 905.8625 
636 905.8875 
637 905.9125 
638 905.9375 
639 905.9625 
640 905.9875 
641 906.0125 
642 906.0375 
643 906.0625 
644 906.0875 
645 906 s1125 
646 906.1375 
647 906.1625 
648 906.1875 
649 $06-2125 
650 SUG ears 
651 906.2625 
652 906.2875 
653 906.3125 
654 906.3375 
655 906.3625 
656 906.3875 
657 906.4125 
658 906.4375 
659 906.4625 
Tabie.H~L 
H-8 


07 


Mobile 
Receive 
(MHz) 


S50-S815 
$50. 4325 
950.4375 
950.4625 
950.4875 
G50. 5125 
DEY ce tee) 
950. 25625 
95:0 so 37a 
950.6125 
95026375 
950.6625 
9505-6615 
OS Ose 
05 Orci 
95034625 
950 47878 
950-8125 
95028375 
950.8625 
950. 6875 
95091 25 
9509375 
950: 9625 
950.9873 
95 F401 25 
95440379 
Sh 1.0 625 
9525.03 1S 
951g 25 
ee EN a 
952:22625 
951.18 ip 
951.2125 
9515 23/5 
9S de 625 
OS .2tie 
Sha eB =) 
951-3376 
051-3625 
354233875 
954 4125 
951.4376 
951.4625 


Channel 
Number 


660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
692 
698 
699 
700 
701 
702 
703 


Mobile 
Transmit 
(MHz ) 


906. 
906. 
906. 
906. 
906. 
906. 
RNG... 
906. 
906. 
B06: 
906. 
906. 
906. 
90 6s 
906. 
906. 
906. 
906. 
906% 
906. 
906. 
SO ce 
SOs 
90d3 
907s 
90% 
907. 
907% 
GOs. 
907s, 
9.0 
907. 
S07. 
20. 
907i 
OO Te 
SORE 
BOs 
90 Re 
90%. 
907. 
907. 
BOG}. 
SONS 


4875 
Sia 
5333 
5625 
5845 
6125 
6375 
6625 
6875 
Tees 
LSPS 
7625 
7 Og 
8125 
8375 
8625 
8875 
ge 
93S 
Dena 
9875 
O12 
03'S 
0625 
0875 
LLae 
7 Ce 
1625 
Le hs 
2123 
Pie 
2625 
2875 
3125 
SSea 
3625 
38 Ea 
4125 
4375 
4625 
4875 
51 2a 
53.05 
5625 


Mobile 
Receive 
(MHz) 


ds 
So kG 
el By 
cpa Be 
hey Bs 
Joe 
Shop he 
2 ef og 
pe 
9523 
Yale 
es 
ke pS 
as 
EP igs 
2 pe Miep 
95L- 
S52 
TS 
SB be Sy 
pele 
Joes 
pe Po 
aes 
9524 
952% 
ope A 
9526 
chy ss 
peg oe 
oI 28 
ahs 
Lope: 
9523 
G5 25 
a 
O26 
2 psy A 
he Fae 
SP oe 
ape ee 
9525 
sale 
ae 


4875 
5125 
5373 
5625 
5875 
6125 
637 
6625 
6875 
TITZS 
13 te 
7625 
1878 
8125 
8316 
8625 
8875 
$125 
9375 
9625 
9875 
0125 
0375 
0625 
0875 
1125 
I3TS 
1625 
1873 
228 
2378 


2.0 ce 


2652 
312 
3375 
3625 
38715 
4125 
Me 
4625 
4875 
bee Od 
9378 
5625 


(Cont) 


r 


C 


Channel Mobile 
Number Transmit 
(MHz) 
704 907. SE7S 
705 907.6125 
706 N02 63 65 
107 907.6625 
708 907.6825 
709 SO2 7 LAs 
aA) SOR. 7375 
Ua 907.7625 
FB 907.7875 
723 907.8125 
714 907.8375 
G5 907.8625 
716 907.8875 
ies, LL ll Bere 
718 907.9375 
5 pi eo | 907.9625 
720 907.9875 
Ted 908.0125 
pes 908.0375 
Te3 908.0625 
724 908.0875 
hs) 808.7125 
726 BOB nto ee 
Part 908.1625 
728 908.1875 
729 200. 2125 
730 208.2375 
aed 908.2625 
2 908.2875 
a3 908.3125 
734 908... 32375 
1S 908.3625 
736 908.3875 
ST 908.4125 
738 908.4375 
739 908.4625 
740 908.4875 
741 908... 51.25 
742 908.5375 
743 908.5625 
744 908.5875 
745 908.6125 
746 908.6375 
747 908.6625 
Table tH—-1 


E-TACS Cellular Channel Numbers and Frequencies 


Mobile 
Receive 
(MHz) 


hs Ae 
2 he Vege 
o52% 
952). 
oh VAR 
Oa 
Bo 
952% 
524 
he Fe 
S527 
Bei 
952. 
oo2 
jee 
992% 
Spee 
bes 
BO) Bix 
2 ee Bs 
shay es 
O3% 
953% 
aS 
Do % 
a2 
ea 
Les 
993.0 
< oee 
953. 
ayes 
= aes 
ID oe 
Sop ie 
io 
Spas am 
bape We 
755... 
O53.. 
i ha ee 
= hea -3 Be 
ays 
ke ton 


JO ted 
6125 
6375 
6625 
6875 
1125 
Loi 
162) 
7875 
G12 
8375 
8625 
8875 
9125 
a ti 
S625 
chow he: 
0125 
0315 
0625 
0875 
Sih ae 
3 
1625 
1875 
2125 
2315 
2625 
28 ae 
bo i Dana 
2320 
3625 
28% 
4125 
4375 
4625 
4875 
BAZ 
Did tee, 
5625 
5875 
6125 
63515 
6625 


Channel 
Number 


748 
749 
750 
fire! 
qO2 
153 
754 
(eye) 
756 
LST 
758 
759 
760 
361 
762 
463 
764 
765 
766 
767 
768 
769 
74.0 
ei. 
hie 
rire) 
774 
teas: 
776 
Set bt) 
778 
Fe ee, 
780 
781 
782 
783 
784 
185 
786 
787 
788 
789 
oper) 
(om 


Mobile 
Transmit 
(MHz) 


908. 
908. 
208. 
908. 
S08 
908. 
908. 
908. 
908. 
908. 
908. 
203 
908. 
909% 


eligi 


909. 


B03. 
B09. 
evs. 


909. 
909°. 
J 4she 
909. 
O02. 
909. 
909. 
909. 
C09: 
202. 
By 
509. 
aD 
909. 
909. 
909. 
909 - 
909. 
BO; 
909. 
900. 
90.9, 
90,9: 
908 . 
9O9 


6875 
TiS 
i Bey es) 
7625 
FEES 
oh ade 
8375 
8625 
8875 
9125 
S35 
8625 
9875 
Ga23 
0375 
0625 
0875 
1125 
i375 
1625 
1875 
225 
2377 
2625 
2875 
S120 
S279 
BO25 
3875 
4125 
4375 
4625 
4875 
ay bp tes) 
Doi 
poz 
87D 
6125 
637) 
6625 
6875 
Ips 
(eo yl ps) 
Gey aes) 


Mobile 
Receive 
(MHz) 


953. 
953. 
953. 
953. 
953. 
953. 
953. 
953. 
953. 
953. 
953. 
953. 
953. 
954. 
954, 
954, 
954. 
954. 
954. 
954. 
954. 
954, 
954. 
954, 
954, 
954. 
954. 
954. 


954 


954. 
954. 
954. 
a 
954. 
954. 
954. 
954. 
954. 
Bod: 
954. 
954. 
oss 
YS . 


954 


6875 
f Ble: 
1343 
7625 
Regs 
SiZa 
8375 
8625 
8875 
OAS 
oR Mi en, 
9625 
cheese 
0125 
6375 
0625 
0875 
bi25 
ESS 
Lo 
LST 
Z1Z5 
23575) 
2625 
2875 
B45 
Bago 
Sbue 
Kehoe. S| 
4125 
4375 
4625 
4875 
Si Ba 
ea gt La, 
O20 
5875 
6125 
o27— 
6625 
6875 
Fale 
ate) 
Ae 


(Cont) 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive , 
(MHz) (MHz) (MHz ) (MHz ) (K 
792 909.7875 954.7875 836 STOESSES 955.88 Ro 
793 909.8125 954.8125 837 SIDS STS 5557 Sige 
794 909.8375 954.8375 838 910.9375 955.9375 
795 909.8625 954.8625 839 910.9625 955.9625 
796 909.8875 954.8875 840 910.9875 955), 9875 
7197 909.9125 95429125 841 CU 12a es 956.0125 
798 909.9375 hoe GAS le Mf ie) 842 911°.0375 956; 0S 7o 
799 909.9625 954.9625 843 911.0625 956.0625 
800 909.9875 954.9875 844 91 1°..0875 956.0875 
801 910.0125 9554. Ode 845 Gir, LISS 956. Lb25 
802 910.0375 955. 0.274 846 Oe = oten 956.1378 
803 910.0625 955. 0625 847 SLE F625 956.1625 
804 910.0875 955. OB 75 848 GLP StS 956.1875 
805 910-25 G5 Si dela 849 912 22L25 956.2125 
806 910.1375 a hate eee BS he 850 JEPses to 956.2375 
807 910.1625 oe en ra 851 91122625 956.2625 
808 910.1875 655 L675 852 Olt .207s 956.2875 
809 $10.2125 GS S002 Lo 853 Ott. 32125 956.3125 
810 910.2375 855.2345 854 9T138375 956... 33479 
811 910.2625 985.2625 855 911.3625 956.3625 
812 910.2875 955.2875 856 911.3875 956.3875 
813 910.3125 OF Si eas sie O74. A125 956.4125 e 
814 61%) S325 955.33/5 858 911-4595 956.4373 ; 
815 910.3625 955.3625 859 911.4625 956.4625 
816 910.3875 B55 5015 860 O11: LASTS 956.4875 
817 910'741 25 955.4125 861 Stele 956 Size 
818 910.4375 95.5: 343.05 862 O11. 25375 95°56 253hee 
819 910.4625 955.4625 863 91125625 956.5625 
820 910.4875 95534615 864 OT 1LAS875 956.5875 
S21. 91D J5125 93.5 25a 865 911.6125 956.6125 
822 SEO S335 955 25335 866 91156375 956.6375 
823 91:03 5625 955.5625 867 91176625 956.6625 
824 97025875 95525525 868 911.6875 956.6875 
825 910.6125 95546125 869 91iesi25 956.7125 
826 910.6375 055 16345 870 11697375 956.739o 
827 910.6625 95 5 J bbZ2 S77 91147625 956.7625 
828 910.6875 955.6875 872 911.7875 956.7875 
829 91 Ot F12S 95 54 <i 873 9117 8125 956.8125 
830 910.9375 95 55 fsa 874 OLPees 956.8375 
831 10°F G25 D5 Suit Oc 875 OL TS8625 956.8625 
832 910.7875 955. 78.15 876 SL ESSSTsS 956.8875 
833 910.8125 9.55. Boas 877 91 PsStes 956.9125 
834 910.8375 955.933 15 878 BI ag! es he, 956.9375 
835 910.8625 955.8625 879 911-9625 956.9625 
Table H-1 E-TACS Cellular Channel Numbers and Frequencies (Cont) X 
H-10 


07 


Channel Mobile Mobile 
Number Transmit Receive 
(MHz ) (MHz) 
880 O41 9875 956.9875 
881 942.0125 G50. 0425 
882 912.0375 957.0375 
883 912.0625 BS 0625 
884 0142..087> 957.0875 
885 91243425 O59..2425 
886 S92. 137s $57.33 75 
887 912.1625 957, 2625 
888 932 1875 957 1875 
889 912.2125 957. 2125 
890 942.2375 957.2375 
891 912.2625 957 2625 
892 942.2820 D5 deere 
893 Ot. Slats 957-3825 
894 © 042.3395 Soa 23S 
895 Qt2 “3625 957.3625 
896 Ob2 28 3p She. sais 
897 Ot2.AL25 Ob. 4425 
898 812.4375 957.4375 
899 912.4625 957.4625 
900 912: 4875 954-4375 
901 972.5125 852.5225 
902 942.8375 957.5375 
903 912.5625 S54 (5625 
904 Obs -Sai> O57, . 2baa 
905 942.6125 957.6125 
906 642.6375 952.6275 
907 912.6625 957.6625 
908 912.6875 957-6875 
909 O17. ¢i25 Shey Gea Bt 4S) 
910 Ot? #325 054.9312 
911 912. 262> 952.0625 
912 912.4875 9579..3875 
913 O42. Bile Oo4. BIZ5 
914 Gi2.037> 957.8375 
915 912.8625 957.8625 
916 912.8875 957.8875 
oi 912.9125 S54. 9225 
918 ote. 937 954.9375 
919 942.9625 857.9623 
920 SE2. 9875 957.9875 
921 O1:3.. Bae s 958. 0125 
922 923.0375 953.0375 
923 943.0625 958.0625 
Table H-1 


E-TACS Cellular Channel Numbers and Frequencies 


Channel 
Number 


924 
2 Rech) 
926 
227 
928 
2 Fea, 
930 
2 Ke Bs 
S352 
Wis 
934 
935 
S36 
Sif 
938 
a34 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
ele ge 
a= 
953 
954 
955 
956 
oa8 
958 
ao 
960 
961 
962 
963 
964 
965 
966 
967 


Mobile 
Transmit 
(MHz ) 


913.0875 
913.1125 
913.1375 
913.1625 
913.1875 
913.2125 
913.2375 
913.2625 
913.2875 
913.3125 
913.3375 
913.3625 
913.3875 
913.4125 
913.4375 
913.4625 
913.4875 
913.5125 
913.5375 
913.5625 
913.5875 
913.6125 
913.6375 
913.6625 
913.6875 
913.7125 
913.7375 
913.7625 
913.7875 
913.8125 
913.8375 
913.8625 
913.8875 
913.9125 
913.9375 
913.9625 
913.9875 
914.0125 
914.0375 
914.0625 
914.0875 
914.1125 
914.1375 
914.1625 


Mobile 
Receive 
(MHz) 


S5 Bi. 
958. 
953. 
856. 
953 
958. 
95%. 
39: 
958. 
OS a. 
S58. 
958. 
ek 
958. 
958. 
958. 
958. 
953. 
952. 
es 
o5 3. 
958. 
ets 
95 
O5 Gi. 
958. 
95 3... 
955. 
955. 
958. 
S58.. 
th « 
Sha» 
Sous 
953. 
28. 
Se: 
= ts I 
oo. 
2 has 
tae 
See 
a53. 


a 


0875 
LEGS 
de iS 
1625 
LO7S 
2825 
2313 
2625 
2593 
3225 
S375 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
a34S 
5625 
he Wipe 
6125 
6375 
6625 
6875 
¢b25 
ACR he 
4625 
WB FD 
8125 
8375 
8625 
8875 
BEZS 
3375 
9625 
Seog oe 
Y225 
0375 
0625 
0875 
KEYS 
2375 
<aO2S 


(Cont) 


Beit 


07 


Channel 
Number 


968 
969 
970 
STL 
Mo? 
973 
974 
Sg fe 
976 
OT 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
Spe 
O92 
SS Me 
994 
995 
996 
oe | 
998 
999 
1000 


Mobile 
Transmit 
(MHz ) 


914. 
914. 
pel st a 
914. 
20790 
914. 
914. 
914. 
914. 
914. 
914. 
914. 
914. 
S515 


914 


914 


914. 
914. 
914. 
ied; 
914. 
914. 
914. 
es 
914. 
914. 
914. 
914. 
oF he 
e022 


914 


olay 
as, 
914. 
914. 
914. 


1Sy > 
ZAes 
2D 
2625 


line 
of Ae 
3625 
3875 
4125 
4375 
4625 
4875 


8 ro) f= 
5625 
Rest h=) 
GAD 
o 5 
6625 
6875 
Pao 
Ty 
TO25 
71879 
sp hs 
oie Es, 


8875 
op Pas 
93D 
9625 
9875 


NOTE 


Mobile 
Receive 
(MHz) 


959. 
959, 
959, 
959, 
959, 
959, 
959. 
959, 
959. 
959, 
959, 
959, 
959, 
959, 
959. 
959. 
959, 
959, 
959, 
959, 
959, 
959. 
959, 
959. 
959. 
959. 
959, 
959. 
959, 
959, 
959, 
959. 
959, 


1875 
Pal ea" 
2S ho 
2625 
2875 
< ti Bp 2s: 
So hs 
S045 
SO tS 
4125 
Jai ae. 
4625 
4875 
Lap 
Ske a 
shaves 
spon Os" 
6125 
SoM fe) 
6625 
6875 
ae 
Gey. Be 
Tone 
7875 
ap ap 
e875 
8625 
8875 
9125 
O345 
9625 
9875 


Channel numbers 1001 through 1328 


are currently unassigned. 


TACS -— Ch-1 = 10006 
ETACS - Ch t - 600, 


1329 S72. 
1330 C72. 

Table H-1 
H-12 


a Bs 
0375 


Slats, 
Sis 


4 PS a 


0125 
OS hs 


Channel 
Number 


eee 
PSS 
1333 
1334 
Bre I 
1336 
LS ak 
Bis be» «' 
Bho ore! 
1340 
Tan, 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
Bre get 
int 
dies bo" 
1354 
Loos 
1356 
A 
aS bah! 
1359 
1360 
i oa 
1362 
igo ke 
1364 
1365 
1366 
1362 
1368 
es ee 
1370 
Mis 3 
oe wy 
py, 
1374 


Mobile 
Transmit 
(MHz) 


Bi2d 
Ree 
872. 
ics 
OT 2. 
O72: 
Bap 5s byte 


872 


Ove. 
eg ia 
i ie 
ge ¥ Bas) 
os ye Mi fee’ 
. 3625 
st Od ed 


OFZ 
872 
872 
872 


ole 
ore 
Ores 
Sizes 
Cte 
S725 
SMe AA 
on her 
o72 
spies 
ee 
oi 
S726 
S125 
Bae 
over 
amir Se 
OF 22 
OT en 
ale Aa 
er ee 
B72. 
oy fA 
oh gan 
oe is 
BTSs 
oie te 
SiSe 
oie ee 
o7S* 


E-TACS Cellular Channel Numbers and Frequencies 


0625 
0875 
1125 
Be Ps 
1625 
Lod 


Pages VE Pa 
a eae 
2875 


4125 
4375 
4625 
4875 
hs ol Bp A 
sp OF in 
5625 
sk bs) 
ize 
S370 
6625 
6875 
tees 
To 
FOZ 
pow ee 
8125 
S375 
8625 
8875 
ie 
wpa he 
9G20 
9875 
0125 
US75 
0625 
0875 
Ea 
dhe NG 


Mobile 
Receive 
(MHz) 


ERAT LS 
pled oe: 
Jit 
SF a 
IIs 
or 
SR WT ie 
Shs oe 
Wiles 
.2875 
Page le 


phd: 
Ja 


8 fe 
OTs 
aie 
oda 
a foe 
Spi e 
2 be 
ies figs 


pe 


ot at pe 
ee ae BE 
or Ba 
IETS 
Piste 
we i 
Ry 
pes 
es ie 
Oa tie: 
ee 
Sinise 
Bad le 
2B he 
aoe a fe 
oias 
op Oa fe 
Site 
SS A 
O41 BS 
ol Ge 
YLSe 
OT 3s 
op Bre ye 
918% 


0625 
0875 
LT 
ts 
ifeo 
1875 
Zee 
2 ee 
26a 


3338 
3625 
30 es 
4125 
4375 
4625 
4875 


Je 
5625 
pays it | 
ozs 
6375 
6625 
6875 
1 
TS te 
T1624 
Tote 
8125 
8375 
8625 
8875 
912s 
93h 
9620 
ed ai 
0125 
03-53 
0625 
0875 
Bh apo 
dB ar Ka 


(Conc. 


) 


Channel Mobile 
Number Transmit 
(MHz ) 
t375 Le tia aM SF 
L376 oj Ao ee i aif fe: 
eye ai fe Pt We es 
1378 a te aD in i phe 
1379 Sis. 2025 
1380 Sion eol 
iso l od fe ere opal) 
1382 oo ee ew as 
i303 Sis 3625 
1384 of Reese ade) 
Linge Po ye Sto. oie 
1386 Si3.45/5 
ete 7 873.4625 
1388 res. Sb 
P09 Clonwsleo 
1390 oh fe tae Be i Bs) 
obey al 5 Ue Keo se 
TAG he Ps Wipe eas he. 
iS BS Bs Ws Oe) 
1394 2 te Wes aie i Bis 
‘Ne Be a) Si. O6¢) 
1396 873.6875 
1397 Sys ebleo. 
1398 24 Mie bee te JF foe 
1399 Bas Oe 
1400 a a ft ae 
1401 $73. 8125 
1402 735-051) 
1403 he pe 03 ora 
1404 BTS Od) 
1405 Ci onoke 
1406 S7 S293 75 
1407 873.9625 
1408 Blo. O 1. 
1409 S74.0125 
1410 874.0375 
1411 874.0625 
1412 S14. USLS 
ni wikes 2 ig ye lg Map 
1414 Sie i Us 90 he 
1415 874.1625 
1416 a (kee Bo eo: 
1417 874.2125 
1418 Se meg be 
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E-TACS Cellular Channel Numbers and Frequencies 


Mobile 
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(MHz) 


STS 
Sh 3 he 
918 
918 
SMe) 
918 
2 
STS. 
= is 
318 
Sigs 
Spee 
2 les 8 9 
SJ 
OL O's 
Oe 
Side 
Sa Mabe 
OTS". 
© filet oi 
eho 
whoa 
op ie ee 
OLS. 
GL S. 
Pals. 
DiS < 
S18. 
Eee 
OEE. 
STS? 
Seat 
OTS. 
ors. 
oi ee 
hee 
thas 
eh bee 
oe 
LESS pe 
FBS Bs 
hie ye 
lee 
be 


wes 


G2 i te) 


Rag 
rg a eS 
Ap spi 
rye i) 


aS by ole 
Ste 


gin Nie de 
aS AA 


4125 
4375 
4625 
4875 
a Bb AS 
ns Yo BY fh 
5625 
5875 
6125 
O37 5 
6625 
6875 
fpihte 
Tots 
fhicy es 
Fis ie 
8125 
3 He Bf 
8625 
8875 
2 lei 
93 it 
9625 
oho 
0125 
Ven 
0625 
0875 
ale bv 
ili i i 
gh Pa 
1875 
CB de 
pie Wy ie 


Channel 
Number 


1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 


Mobile 
Transmit 
(MHz) 


874. 
874. 
874. 
1a, 
874. 
aby 
874. 
af BA 
874. 
874. 
874 


874. 
874. 


874. 


874. 
874. 
874 


874. 
874. 


oT, 


oN) Ba 
Sa. 


oi ie be 
ees 


875 
O73 
ot Ba 
So. 
a i on 
3 Bele 
Gale 
Gio- 
Pus e 
en 


2625 
Shia ps. 
3125 
Ted fe) 
3625 
3875 
a> 
4375 
4625 
4875 


mae bas: 
ot 
874. 
874. 
874. 
874. 
874. 
874. 
874. 
874. 


ay 9 fe) 
5625 
as i fa 
op as) 
as if Ms) 
6625 
6875 
Tio 
5% Sie) 
LOZ 
iow be: 
S125 
5 6 i Be) 
8625 


.8875 
874. 
874. 


aes 
So ee 
9625 
Sho fe 
0125 
Gee bs) 
0625 
0875 


iol Ae 
L625 
1875 
ego Bt 
Cee fl 
2625 
A sd ia 
Sigs 
S559 


Mobile 
Receive 
(MHz) 


SIS 2020 
Lip ora 8 a 
w ES Who We is 
= ibe VBS IE Bs 
2) hae TEP aS, 
SESS 
Sigs ce bea) 
eH is ee te he hs 
OI 4620 
S19, 4S 79 
ee oe) 
Ws a a fw 
eR ea Pace 
2M Be og Bt pe 
GEO Ole 
Ih i Brel eB 
Di OOec 
Tis Oba d 
OS Eee pa pe 
is eeg suis 
OIE 7.1 O23 
or eet 
Pe are! 
wee i 3% Fa 
DAI A O Bod 
SCM hss) 
8 Gee heme Sete 
SOE ahs fe OF 
ns TAS DSP ae) 
Sie Webs 2s pe 
eRe 20 
SPATE US fe de 
920.0625 
Be U8 1 
Shs ae GaN Ala) 
5 0 Fe TB ig 
Poulos s 
920.375 
BI 2 Le 
Sposa so Be 
SZ wOe. 
9205 20-75 
PA Ue 8 RP 
Pee GoTo 


gel iss gee 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive me 
(MHz) (MHz) (MHz) (MHz) 

1463 875-3625 920.3625 1507 876.4625 921.4625 
1464 Sw bo Wee OES 97 03a S 1508 876.4875 921.4875 
1465 BPS 4125 920, 4125 1509 $76, 5125 9211 5a 
1466 8754 Sebo 9270..48a5 1510 857 6) 6aL5 921,°8u3 
1467 ot hea OAS 920.4625 oh Gl 87636625 4 921.5625 
1468 8) DAB 920.4875 gorse 87625875 921.5895 
1469 S/he 920% Saw 1523 876.6125 9212 6)]2a 
1470 SF fle PRE ES 970, 5325 1514 87626315 92126305 
1471 per ee 920.5625 152.5 876.6625 921.6625 
a 6 a Si Bas y= Cs 920 .58e5 1516 876.6875 921.6875 
1473 ey daghe o8 WAS) 920764125 153.7 Su GATT 921 50123 
1474 875. Oaano 920363725 1518 87627325 92177375 
1475 $75.50 G5 920.6625 L549 876.7625 921 71624 
1476 Si 5) boas 920.6875 1520 876.7875 9271 STS2o 
si: By ig Se hs eat Beas 920.7125 S521 876.8125 921.8125 
1478 S757 35 920 e735¢5 1522 87628375 921 28Seo 
1479 $75.. 7625 920.7625 1523 876.8625 921 38625 
1480 S75. ahd G2022825 1524 876.8875 921 08825 
1481 3 i ha ee: eh 92.0 28225 L5A5 876.9125 92159945 
1482 875.6 3.25 920.8345 bS26 876.9375 921093 23 
1483 B75 920.8625 L527, 876.9625 921, 296245 ian 
1484 875.8875 920.8875 1528 876.9875 921 29S Nt: 
1485 a Os O70 39tz5 1529 87 S025 922 0125 
1486 oi Ratan! 6 fe AG 920.9375 55.30 877 40375 922. 303-45 
1487 875.9625 920.9625 ice ah 87720625 922 G25 
1488 875.9875 920.9875 Nee S77 08s 922 0875 
1489 876.0125 921.0125 New ge SS: ST TAS 922... ita 
1490 B76 ol ee O21 20 S45 1534 5 A feed sd 922.1345 
1491 8/6.0625 921 .0625 Psa 5 ST whoo 922... TEZo 
1492 S76 Wiebe G21 085 Laie fe: ST SESS 922.1895 
1493 876 ..LL25 924 dds ahaa He 87-7,.223.25 922.2128 
1494 876 dao 921 SSS 1538 87.7 22375 92 2./2osne 
1495 876.1625 921 71625 1539 877,.2625 922.2025 
1496 87631375 O 2S Cute 1540 8.7.7;..2815 922.2805 
1497 876. Zio O72 izes L521 O77. S225 922.3126 
1498 $76. 2305 921.2375 1542 877 .3a05 822. 330%e 
1499 876.2624 921.2625 1543 3772..3625 922.36Z5 
1500 876.2875 921.2875 1544 877.3875 922.3875 
1501 876.3125 921.3125 1545 677..4125 922.4125 
L502 §76.3345 921.3375 1546 877.4825 922.4375 
moa 876.3625 821 3625 1547 877.4625 922.4625 
1504 876.3000 $24 .3875 1548 677 Aes 922.4875 
TSeGs 876.4125 921.4125 1549 S77; Sian 622. Si25 
1506 Sio<4sie 92 aS ho Loon Sis oun 922. She 

Table H-1 E-TACS Cellular Channel Numbers and Frequencies (Cont) a 
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LS fen Fe 2 FT geo Hf a 
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too? OPherres 
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1559 OTT. 162s 
1560 5 i ERAT Nc i foe. 
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1562 2 At bat ed fw 
1563 ST 1reSG23 
1564 9 iia Maa hos. 
1565 ST Fis 
1566 ST Lost 
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1568 877.9875 
1569 BFS. Oizo 
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1574 878.1375 
ga $78:21629 
1576 STG. G60 
eoniey ofGreZbes 
2 Bagi: 3 ihe Sng ace Ae 
1579 StG.20e0 
1580 878.2875 
5 OL $78 53125 
i jah es 1 eee Sel he 
1583 878.3625 
1584 S78 67> 
L585 878.4125 
1586 878.4375 
1587 878.4625 
1588 878.4875 
1589 S18. leo 
1590 3 a eee Mes pe. 
1591 BPS. oz 
1592 878-5075 
1593 87826125 
1594 878.6375 
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ue fea 
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5875 
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2625 
ZO ho 
St25 
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Number 


dhe fe, 
1520 
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toe 
shits 12 | 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
EGre 
L623 
1614 
LoS 
1616 
L623 
1618 
tong 
1620 
1621 
1622 
L623 
1624 
L623 
1626 
GAT, 
1628 
1629 
1630 
L6Sa 
1632 
1633 
1634 
1635 
1636 
1637 
1638 


Mobile 
Transmit 
(MHz) 


Siro. 
878. 
878. 
878. 
oes Bs 
878. 
STG" 
878. 
Grt-S 2 
S78. 
S78. 
STS. 
878. 
878. 
Sere 
sa 
S79: 
5 Bes Be 
oie te 
S79. 
B79: 
es 
aN Be 
Mey. 
see 
oie ae 
se ie 
epee ae 
BID. 
S79. 
B79 
SURED: 
Pos 
se ie 
B13: 
Cd Di 
SI 
Of 92 
STS. 
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i Be 
oY Ok 
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os, 


6625 
6875 
hae 
TERS 
1625 
{gosto 
SR25 
8375 
8625 
8875 
oad 
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Ga 
9875 
0125 
O375 
0625 
0875 
LR25 
BBS il se 
1625 
1875 
Zi 
Zane 
2625 
ae st he 
5145 
3315 
3625 
3875 
4125 
4375 
4625 
4875 
SaaS 
js , 
5625 
5875 
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6625 
6875 
LARD 
A cats 
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(MHz ) 


923 
PL 
wp eS 
pene 
= Pw 
O23 
oe 
923% 
Pe3% 
923% 
oo a 
oe ie 
o23% 
os a 
g24% 
O72 4% 
924. 
924. 
924. 
O24. 
924. 
924. 
924% 
924. 
9245 
Baas 
924. 
924. 
o24, 
924. 
924. 
924. 
924. 
924. 
924. 
o2 4, 
924. 
924. 
924. 
924. 
924. 
O24 
924. 
924. 


6625 
6875 
Pie 
F379 
7625 
T8FS 
Gres 
8375 
8625 
8875 
BS 
9379 
9625 
9875 
0125 
0375 
0625 
0875 
LLZS 
LSBs 
L625 
1875 
2125 
2395 
2623 
285 
JL25 
3345 
3625 
389 
4125 
4375 
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4875 
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5875 
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687s 
fe eee 
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E-TACS Cellular Channel Numbers and Frequencies 


Channel Mobile Mobile 
Number Transmit Receive 
(MHz ) (MHz ) 
1639 879.7625 924.7625 
1640 S19 78 ho 924 -TSao 
1641 B79. One 924.8125 
1642 879 8345 924.8375 
1643 879.8625 924.8625 
1644 cae = Wg Was ft ci Be 924.8875 
1645 879.9125 924.9125 
1646 S79 9345 924.9395 
1647 879.9625 924.9625 
1648 879. 9S 924.9875 
1649 S80. 0125 925.0120 
1650 880.0315 G25. 0380 
Look 880.0625 OZ 5. 0b ze 
abi yes 880.0875 925.0875 
1653 S800 F125 925 1125 
1654 S80 .15745 L? Pidlc RN BS TAS 
L653 880.1625 G25 Loss 
1656 880.1875 SP Ree Bsc AL 
1657 SAO Zee O27. Zee 
1658 880.2375 925.2302 
1659 880.2625 O75. 2025 
1660 880.2875 G27 55 250 
1661 880.3525 a Ee ak 
1662 880. S343 O75. oe 
1663 880.3625 925.3625 
1664 880.3875 975.304 
1665 880.4125 925.4125 
1666 880.4375 925.4345 
1667 880.4625 925.4625 
1668 880.4875 O75 48a 
1669 rote (0 eae il wide o7 5 ee 
1670 880. Sons 925 -53¢3 
L6¢i 880.5625 O25, 2045 
1672 880.5875 025.50 ts 
1603 880.6125 LS Pde eh oe AS 
1674 83.0... 63-n3 925.6309 
1675 880.6625 O25 Oza 
1676 880.6875 925.68 ha 
LEUA S80 Fi O25 eo 
1678 S80. f365 925.73 #9 
1679 S80 1625 925.7625 
1680 880.7875 O25. 5 te 
1681 $5.0. Sizes io aa Wt = Hl 
1682 S80 8303 925.83 05 
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Channel 
Number 


1683 
1684 
1685 
1686 
1687. 
1688 
Lees 
1690 
T69L 
Lege 
T6933 
1694 
1635 
1696 
1697 
1698 
L699 
te A) 
Tren 
Live 
1703 
1704 
17Gs 
1706 
17G% 
1708 
170s 
LiTEy 
Hy Scie 
By ge i 
LoS 
1714 
Bh ip oie 
Lites 
a 
iss 
Lr 
1720 
Lizs 
Lied 
Girard 
1724 
He a 
ioe 


Mobile 
Transmit 
(MHz ) 


880. 
880. 
880. 
880. 
880. 
880. 
oy Ee. 
881. 
881. 
881. 
SS, 
SGl 
881. 
eg n he 
881. 
Sa 
881. 
Le iy 
881. 
Sor. 
Sob 
ite hae 
881. 
881. 
itm 
881. 
881. 
881. 
881. 
881. 
881. 
881. 
Site 7a 
881. 
Sel. 
881. 
881. 
881. 
881. 
sj a 
Sol. 
881. 
881. 
Seis 


8625 
8875 
oa 
pe id) Ne 


962574 


see aides 
OS 
Oss 
0625 
0875 
LiZ5 
LS3 
1625 
1825 
225 
fe ee 
2625 
2875 
Siz 
Sano 
3625 
he Hie 
4125 
4375 
4625 
4875 
51a 
Sais, 
5625 
5875 
6125 
6375 
6625 
6875 
Ties 
i's) 
1624p 
7875 
SUZ 
8375 
8625 
8875 
oi 
S3a5 


Mobile 
Receive 
(MHz) 


3 hs 9 
925 
A pa 
P99 
SPs 
psa te 
926. 
o267 
920. 
926. 
926s 
926. 
o20e 


2 ak Sh 


92 o 
926. 
926. 
G20: 
9265 
92 C= 
G2 6% 
92 Ge 
o2 
Po 
2 Pals & 
926. 
2 v8 oF 
o2 0" 
926. 
926. 
SEA 
920. 
926. 
926. 
926. 
S26". 
PA 
ot ads - 
SPAS 
v2.0 
926. 
926. 
EPR Te 
PA op 


8625 
8875 
oiLae 
93 ha 
9625 
98 ea 
Ciza 
Osea 
0625 
0875 
1123 
137% 
1625 
1Sta 
2123 
Zo 0 
2625 
29 ta 
Size 
33 te 
30 ae 
3875 
4125 
4375 
4625 
4875 
be 
53 i 
5625 
5875 
612 
6375 
6625 
6875 
T1248 
13 te 
7625 
TS a 
8125 
Sits 
8625 
8875 
9123 
fe 


(Cont) 


FT, 


Lk & 


) 


Channel Mobile 
Number Transmit 
(MHz) 
det 881.9625 
1728 881.9875 
Pi29 882.0125 
Ee Re 882.0375 
1 Cor a BO 882.0625 
TP SZ 882.0875 
1733 882.1125 
$a PE! 3: Poe how pe: 
(OF ES Bet 882.1625 
wISO 882.1875 
ig eG S8252125 
bgt SB S82.2375 
1739 882.2625 
1740 882.2875 
1741 882.3125 
1742 S8ae535 75 
1743 882.3625 
1744 S822 015 
1745 882.4125 
1746 Seeger eS 
1747 882.4625 
1748 stew ee! Rei ae 
1749 She eens BRS 
a7 50 882.5375 
ESL 882.5625 
eee 882.5875 
‘dy Boye 882.6125 
£754 882.6375 
1 et ate) 882.6625 
2156 882.6875 
75) Saf 7125 
1758 ap oy eee NS Sf Me 
1759 B827625 
1760 882.7875 
LOL 882.8125 
1762 882.8375 
Js ache: 882.8625 
1764 882.8875 
ELo> 882.9125 
1766 S62..9375 
iG! 882.9625 
1768 882.9875 
1769 Bee. lr) 
LT te 383.0375 
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(MHz) 


te 06 
os 
PAS 
Pa 
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ed od 
os a 
Wa? Be 
DATS 
at 
928 
Pay lee 
TAde 
pad Ee 
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S24 
ed 
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S2ih 
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O21. 
Sal ie 
927-3 
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= P| 
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Dads 
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DL hes 
92 $3 
SO hibie 
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Deh 
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927i 
923. 
= fatal 


9625 
OS-is 
0125 
0375 
0625 
0875 
1 aaa 
as ps: 
1625 
rie Ds 
fH lee 
2a. 
262.) 
2875 


de) 
ih KF fe) 
BSP es. 
“3815 


4125 
4375 
4625 
4875 
aL25 


ye 1G bs 
e020 
Secs he" 


6125 
6375 
6625 
6875 
(2b a= 
43745 
7625 
1873 
a125 
8375 
8625 
8875 
S125 
ods 
ee 
PME is 
0125 
0375 


Channel 
Number 


at i 
nA ot 
HS Es 
1774 
* ha A ps 
LL Lo 
Le a Bf 
1 TD 
LIS 
Li80 
LES. 
1782 
1783 
1784 
1785 
1786 
Piss 
1788 
AUF Goto, 
1790 
jae Mt 
eISo2 
EM has Be 
1794 
ig Bete 
EERE 
1S pe 
if gets 
aL aes: 
1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
LOI 1 
1812 
POLS 
1814 


Mobile 
Transmit 
(MHz) 


883. 
883. 


883. 


883. 
883. 
883. 


883. 


883. 
883. 


883. 
883. 
883. 
883. 
883. 
883. 
883. 
2) Sage 
863. 
883. 
382. 
883. 


8835 


883. 


883. 
883. 
883. 
883. 
883. 
BE34 
883. 
883. 
883. 


883. 


883. 
883. 
S83e 
883. 
883. 
884. 
884. 
884. 
884. 
884. 
884. 


0625 
Steg Ae 
“ip rota 
ime i be. 
£525 
1875 
ene 
Since Bx) 
2625 
2615 
g125 
3345 
So25 
S022 
Beas, 
4375 
4625 
4875 
oizZg 
ea | 
Spepas 
Boies 
6125 
6375 
6625 
6875 
Ya as" 
CB Be 
TCL2 
4315 
fea abe 
EYES 
8625 
8875 
Seas 
S315 
9625 
9875 
OFZ 
0375 
0625 
0875 
ap ba 
Ton 


Mobile 
Receive 
(MHz) 


928. 
928. 
925% 
929% 
9257 
928. 
925% 
928. 
923. 
929 
025% 
928% 
92/8 
2 Gr. 
S28 
92.85 
920% 
928. 
928% 
92h 
928. 
9283 
928. 
928. 
928% 
D2Es 
928. 
92 8 
928; 
923% 
928. 
Sie 
928. 
928% 
IZ 
ER 
eA 
Saar 
O29: 
on, 
920 2 
bee 


Poe te 
Bia 


0625 
0875 
(BAS 
5 BS PY os 
PeZ0 
1875 
Zi2o 
Sor 
2625 
2015 
e125 
Sie Pps) 
3625 
3875 
4125 
4375 
4625 
4875 
tne Be 
a3 %D 
SoZ0 
Boyle 
6125 
Sis, 
6625 
6875 


(Cont) 
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Channel Mobile 
Number Transmit 
(MHz ) 
1815 884.1625 
1816 884.1875 
1817 884.2125 
1818 884.2375 
1819 884.2625 
1820 © 884.2875 
1824 884.3125 
1822 884.3375 
1823 884.3625 
1824 884.3875 
1825 884.4125 
1826 884.4375 
1827 884.4625 
1828 884.4875 
1829 884.5125 
1830 384.5375 
1831 884.5625 
1832 884.5875 
1833 884.6125 
1834 884.6375 
1835 884.6625 
1836 884.6875 
LOST $94 7125 
1838 884 1375 
1839 884.7625 
1840 884.7875 
1841 884.8125 
1842 884.8375 
1843 884.8625 
1844 884.8875 
1845 884.9125 
1846 884.9375 
1847 884.9625 
1848 884.9875 
1849 885 cOb25 
1850 885.0375 
Lesi 885.0625 
#832 885.0875 
1853 68571125 
1854 S85 274675 
1855 885.1625 
1856 885.1875 
LES7 SB5 22425 
1858 66522375 
Table H-l 
H-18 


07 


Mobile 
Receive 
(MHz ) 


st 
32%. 
92:9. 
929°. 
925. 
929. 
929. 
gag. 
oT 
929°. 
92 2. 
O28: 
S20. 
929. 
SEEe 
929. 
S28. 
O28, 
O29: 
O29 . 
ae. 
929 « 
720, 
G20", 
Sele 


DAS. 


BAD . 
929. 
O25, 
O49 . 
83.5... 
ee 
929°, 
923: 
930.2 
930 | 
930: 
930. 
S30 
23.0 5 
930. 
pa0% 
930; 
930% 


1625 
bLaAG 
eA ae 
2a ho 
2625 
2875 
SLZS 
Sey 
3625 
3845 
4125 
4375 
4625 
4875 
fis 
S375 
5625 
5875 
GL25 
6375 
6625 
6875 
fan 
os. 
To 
7875 
SNES 
Bo15 
8625 
8875 
Ons 
Bok 
9625 
9875 
GR25 
0375 
0625 
0875 
1325 
1875 
1625 
1875 
2425 
2345 


Channel 
Number 


1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 


Mobile 
Transmit 
(MHz) 


885 
885 
885. 
885. 
885. 
S25. 
88 5. 
885. 
885. 
885. 
885. 
885. 
885. 
885. 
885. 
885. 
835. 
885. 
885. 
Fores 
Boo. 
885. 
885. 
BAe 
ot she oe 
885. 
885. 
BR 5. 
885. 
B85. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 
886. 


esa 
ere 3 WE A 


3125 
3375 
3625 
3875 
4125 
4375 
4625 
4875 
5125 
5375 
5625 
5875 
6125 
6375 
6625 
6875 
7125 
7375 
7625 
7875 
8125 
8375 
8625 
8875 
9125 
9375 
9625 
9875 
0125 
0375 
0625 
0875 
1125 
1875 
1625 
1875 
2125 
2375 
2625 
2875 
3125 
3375 


E-TACS Cellular Channel Numbers and Frequencies 


Mobile 
Receive 
- (MHz) 


930. 
G30 
LEE 
OSs 
930. 
Gaus 
O30. 
eRe Lie 
9305 
9307 
O30. 
930% 
930, 
930. 
Jou 
930). 
930; 
ems 
930. 
930. 
a3. 
230% 
930% 
930°. 
2 ee 
930% 
ENE 
SS UR. 
930; 
EIS Sh ie 
os 
Fe 
se hy 
LEG ie 
Fa gs 
TE BS 
cee 
se Sale 
931 
eRe 
oat 
es Bly 
Be 
I 


2625 
2875 
ee = 
33% 
3625 
3875 
4125 
4375 
4625 
4875 
be Be 
bo 
3 Ged 
5875 
6125 
6379 
6625 
6875 
tiga 
T3742 
7625 
184g 
Sizo 
eRe a 
8625 
8875 
oie 
937 
9028 
9875 
0125 
OS ta 
0625 
0875 
pap tes 
ists 
1625 
1875 


Ahed 


Pe 


2g 


237 
i a 
i Fe id 


(Cont) 


« 


Lk 


6.8 


Channel Mobile Mobile Channel Mobile Mobile 


Number Transmit Receive Number Transmit Receive 
(MHz ) (MHz ) (MHz) (MHz ) 
1903 886.3625 og ek re 1947 887.4625 932.4625 
1904 886.3875 Os 15-387 9 1948 887.4875 932-4875 
1905 886.4125 BSLeaL ZO 1949 S61 5125 OR Ly ase 
1906 886.4375 931.4375 1950 Go? eos oie as Re 
1907 886.4625 931.4625 jue pow i SH oe.) 932 757625 
1908 886.4875 OS AS TS 1952 SO] 2bS7T> 932600 15 
1909 SRG, 5125 ies EE abe 1953 887.6125 O32, 0125 
1910 $86.53:75 SL eve 1954 887-6375 932).63 75 
2921 886.5625 B31. 5625 0S Ma | 887.6625 93256625 
1912 SSior 55 75 Jed es eit: 1956 Shell alana ey ee 932708 15 
1913 886.6125 O31 O23 LOST SB Leo S322 0125 
1914 886.6375 9312-63 7S 1958 otal cain Ae Ba’ OS Borst 
EOL 886.6625 O341.. 6625 1959 S67. 7625 Bee ew )O25 
1916 886.6875 931.6875 1960 ole Gf pet te id ea) O32. 1075 
1917 S36. 1125 Se eS pi Beale, 1961 C8 7c0le Ss oie] eee om bp’ 
1918 SSGsii 3 65 2 8 a Nae Se 1962 ha TRAD «Sey Bea ac Mea oh ee 
1919 S86. 7625 9312.7 625 1963 Bol. oGe5 932.8625 
1920 SSO arturo Sg at bee fe) 1964 BEY -06 15 SI ZOOS 
1921 886.8125 Pe Bs 8 Bee 1965 Gd oie 0 se. 9825 
O22 886.8375 2 i dees «Bi Se 1966 she pi ie if jh G32 9345 
2923 886.8625 SoM BN of oa 1967 887.9625 S327 9625 
1924 886.8875 S31. 887S 1968 S87 29875 932.9875 
32 S262 9125 Fe Ekle i erat 1969 888.0125 923 0125 
1926 fatal cians ie i ge. Lee ins a OF i 1970 SeslO0sz5 932).0375 
1927 886.9625 931.9625 191s 888.0625 03300 O25 
1928 886.9875 931 98 7S Loz 888.0875 933.0875 
1929 SoyveUieS 32 .U0L25 CRS We SSStsiZs B3SRt 2S 
1930 887.0375 G32 30842 1974 888.1975 933.1975 
+531. 887.0625 S32 UOLS 1975 BOB 71625 OS sak oeS 
1932 So7--UG75 232.0875 1976 Bee alot. 9337 1975 
woS3 Soy blo OS elle o Lea 888.2125 MSS 2023 
ps4 S87..1975 OS Load © 19 888<2375 2S ia ee 
L335 Ged. L625 S320 L625 1979 Boe e225 OSS 2025 
1936 Sod bo no S32 °49:75 1980 See. 2e75 $33.-22875 
EO37 Seme tes G32 ee hes 1981 S86 -sh25 S354 3125 
1938 Bers FS 93252345 1982 883.3315 2 fe Be Be Sn) 
1939 887.2625 Don ce Oe oe 1983 888.3625 933.3625 
1940 Soi vauitS ie eee ee ae 1984 888.3875 933.3675 
1941 SO 73120 S32, si20 1985 888.4125 933.4125 
1942 Boos iS eA I Te 1986 888.4375 933.4375 
1943 SBi.302 pf ns A se 1987 888.4625 933.4625 
1944 887.3875 B32255 13 1988 888.4875 933.4875 
1945 S87. 4125 a 3258020 1989 cite se jae tape Ss. 3h25 
1946 887.4375 FS 2a tal 1990 668-5375 cM Te PRs Be ie Bee 


Table H-1 E-TACS Cellular Channel Numbers and Frequencies (Cont) 


a9 
07 


Channel Mabile 
Number Transmit 
(MHz) 

1991 888.5625 
1992 888.5875 
1993 888.6125 
1994 888.6375 
1995 . 888.6625 
1996 888.6875 
1997 888.7125 
1998 888.7375 
1999 888.7625 
2000 888.7875 
2001 888.8125 
2002 888.8375 
2003 888.8625 
2004 888.8875 
2005 888.9125 
2006 888.9375 
2007 888.9625 
2008 888.9875 
2009 889.0125 
2010 889.0375 
PO 1a 889.0625 
2012 889.0875 
2013 889.1125 
2014 889.2075 
2015 889.1625 
2016 889.2075 
2014 S8O 372125 
2018 8389232375 
2019 8892625 
2020 889.2875 


H-20 
07 


Table H-1 E-TACS Cellular Channel Numbers and Frequencies 


Mobile 
Receive 
(MHz) 


2% 
932°. 
933. 
fe lai’ 
Reis 3 
foe 3 
33a. 
933% 
S356 
Sele 3 
B33: 
939% 
o32e 
2336 
=f 558 
pose 
B33e 
2 J We 
934. 
934. 
934. 
934% 
934. 
934. 
934. 
934. 
934. 
934. 
934 
934. 


o ay ha 
5875 
6125 
6375 
6625 
6875 
Tigo 
Thee ge AS. 
7625 
7875 
8125 
8375 
8625 
8875 
9125 
9345 
9625 
Bites 
0125 
0375 
0625 
0875 
a a A 
2075 
1625 
2015 
2 ee 
23-dn 


22020 


2015 


Channel 
Number 


2021 
202Z 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
Los 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 


Mobile 
Transmit 
(MHz) 


889. 
889. 
sasie ar 
889. 
889. 
889. 
889. 
Soot 
889. 
eco 


889. 
Sour 


Sau 
Sous 


889. 
889. 
889. 
889. 
889. 
889. 
3893 
889. 
889. 
889. 
889. 


889. 


889. 


cal de 
3375 
3625 
SBho 


4125 


4375 
4625 
4875 
ligt 
eye ls) 
5625 
sort ls! 
6125 
G35 
6625 
6875 
i gp er 
eM he 
7625 
T Bede 
6T25 
a Bs 
8625 
8875 
9125 
ep r, 
ley as) 


Mobile 
Receive 
(MHz) 


934.3128 
934.3375 
934.3625 
934.3875 
934.4125 
934.4375 
934.4625 
934.4875 
934.5123 
934. T3aa 
934.5625 
934.5875 
934.6125 
934.6375 
934.6625 
934.6875 
934.7125 
934% Tae 
934.7625 
934.7875 
934.8125 
934.8375 
934.8625 
934.8875 
934.9128 
934.9355 
934.9648 


(Coren 


Lt ( 


SECTION 5 - AVAILABLE OPTIONS 


S-1 GENERAL 


The .2 PPM Frequency Standard is standard equipment for the FM/AM-1200A 
S/N 1500 and on and for the FM/AM-1200S S/N 5412 and on. 


5-2 .2 PPM FREQUENCY STANDARD - OPTION 01 


In addition to the standard features of the FM/AM-1200S/A, several 
optional features are available. These include: 


5-3 .05 PPM FREQUENCY STANDARD - OPTION 02 


The .05 PPM Frequency Standard provides the most stable frequency stan- 
dard available for the FM/AM-1200S/A. 


The .05 PPM oven oscillator is powered by the 
internal battery when the test set is switched 

to battery operation. The FM/AM-1200S/A will 
turn on and operate immediately in the battery 
mode but the oven oscillator will not be within 
Specifications without a required 15-minute 
warm-up period (with the test set at room temper- 
ature). Since the operation period using battery 
power is-limited to approximately 30 minutes, it 
is therefore recommended that the FM/AM-1200S/A 
be connected to an external AC or DC power source 
for the required 15-minute warm-up period. 


5-4 BATTERY - OPTION 04 


The Battery is standard equipment for the FM/AM-1200A S/N 1510 and on 
and for the FM/AM-1200S S/N 5562 and on. 


04 


5-5 GENERATE AMPLIFIER - OPTION 05 


5-5-1 GENERAL 


The Generate Amplifier is a 30 dB amplifier intended to increase the 
output level of a generated signal above the normal maximum level by the 
service monitor. It is not designed to receive any signal directly from 
a Unit Under Test (UUT); however, if properly installed, it can be used 
to transmit and receive signals “off the air", using the antenna. 


[ERUTION) 


DO NOT TRANSMIT FROM A UUT DIRECTLY INTO THE 
GENERATE AMPLIFIER, OR THROUGH AN EXTERNAL 
ATTENUATOR. DAMAGE TO THE GENERATE AMPLIFIER 
AND/OR THE SERVICE MONITOR WILL RESULT. 


5-5-2 INSTALLATION 

Insert the banana plug on the Generate Amplifier into the AUX PWR Jack 
on the Front Panel of the Service Monitor and connect the BNC connector 
to the T/R Jack (reference Figure 5-1). 

For Direct Connection TO UUT: 


Connect coax cable between the UUT Test Jack on the Generate Amplifier 
and the Microphone Jack or other audio input on the UUT. 


For Radio Installation Checkout: 


THIS TEST MUST BE PERFORMED WITH THE SERVICE 
MONITOR AND UUT INSIDE A SHIELDED AREA TO 
PREVENT UNRESTRICTED RADIATION OF RF SIGNALS. 


04 


GENERATE 
AMPLIFIER 


Figure 5-1 Generate Amplifier Installation 
Connect coax between Antenna Jack on the Front Panel of the Service 
Monitor and the Antenna Jack on the Generate Amplifier. Connect 
accessory antenna to the UUT Test Jack on the Generate Amplifier. 
5-5-3 OPERATION 


Refer to Section 4 and perform the procedures for generating and 
receiving RF signals. 


5-6 MICROPHONE - OPTION O06 


This option provides a ceramic element microphone to use for voice modu- 
lation. 


S-7 TELESCOPING ANTENNA - OPTION 07 


This option provides a metal, telescoping antenna which will increase 
the distance at which a transmitted signal can be picked up at the 
antenna connector. 


5-8 SOFT PADDED CARRYING CASE - OPTION 09 


This option provides physical protection for the FM/AM-1200S/A if the 
need arises to transport the test set between job sites. 
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5-9 DIGITAL VOLTMETER AND DTMF DECODER — OPTION 10 (FM/AM1200A ONLY) 


NOTE} XL 


The Digital Voltmeter is standard equipment for 
FM/AM-1200S units Serial Number 9267 and on. 


Fe Oe 1. GENERA® 


The Digital Voltmeter and the DTMF Decoder are only functional if the 
optional DVM I/0 PC. Board (Option210) Sisyinsia ried: 


5-9-2 DLGITAL VOLIMETERSOPERA GION 


VOLUME 
ray 
~. x i 

SQUELCH 


3) 
FREQ ERROR 
150: 
Se - , — —TONE GENERATOR 
BR FM/AM-1200A LSet t Bb A "“®:@"@ 
VERT POS INT FOCUS HORIZ POS —S SS @) on 


VERTICAL HORIZONTAL 
ee rex 
= + 


/ow 
3/0 | /ow 
I—— | -—o 
Ss 1 w—, 10 
2- 1 TONE a 
5- 01 
orf — RESID AF 
—_ — C 
CAL CAL 
PWR OFF BATT SCOPE /OVM TONE OUT | DEMOD EX! MOD 
a 
oc 


id wow 
» 


Figure 5-2 FM/AM-1200S/A Front Panel Controls 
Applicable to Digital Voltmeter 


Operation 


CONTROL SETTING 
18 Keyboard As req’d 
ay PWR/OFF/BATT Switch "PWR" or “BAta= 


Table 5-2 FM/AM-1200S/A Front Panel Controls. 
Applicable to Digital Voltmeter 


Operation 


Table 5-1 lists the FM/AM-1200S/A front panel controls applicable to 

the Digital Voltmeter function. The Digital Voltmeter is capable of 

measuring AC or DC WwoltagesSup to’a maximum ot 100 woitssae Thawed (34) 
displays the measured voltage. The scale displayed on the VFD (37) is 
auto-ranging, depending on the voltage input. 2 


5-4 
06 


To use the digital voltmeter perform the following steps: 
Beno CR PROCEDURE 


{CAUTION} 


DO NOT EXCEED 100 VDC OR 100 VRMS INPUT OR DAMAGE 
TO THE FM/AM-1200S/A MAY RESULT. 


1. Connect unknown signal to SCOPE/DVM Connector (20). 


2. Select digital voltmeter function by pressing: [2 7 


3. Select AC or DC mode by pressing: for the desired display on 
f 


ere VED 037) 
4. Read voltage level of input signal on VFD (37). 


The input signal may also be displayed on the CRT 
Display (31) at the same time as a voltage reading 
is being taken. Refer to paragraph 4-8 for Oscillo- 
scope Operation. 


[EAUTION| 


WHEN TAKING LOW VOLTAGE MEASUREMENTS (10 mV OR 
LESS) USING THE DVM, PLACE THE VERTICAL ATTENUATOR 
SELECTOR CONTROL (24) TO ANY "kHz/%X10" POSITION TO 
DISABLE. 


5-9-3 DTMF DECODER OPERATION 
OY @ & 


FM/AM-1200S/A CONNECTORS 
AND INDICATORS APPLICABLE 
TO DIMF DECODER OPERATION: 


11 T/R Connector 


r— TONE GENERATOR— 


Fe em jam-12008 | RPA lan OTS S"®:o"@ 3 4 A N af & onnector 


VERT POS = INT FOCUS HORIZ POS 


37*- VED 


Figure 5-2 FM/AM-1200S/A Front Panel! Controls 
Applicable to DTMF Decoder Operation 


CONTROL SETTING 
18 Keyboard As req'd 
22 PWR/OFF/BATT Switch “PWR” of "BATE" 
39 MODE Selector Control SRBC" 


Table 5-2 FM/AM-1200S/A Front Panel Controls 
Applicable to DTMF Decoder Operation 


Table 5-2 lists the FM/AM-1200S/A front panel controls applicable to 
the DTMF Decoder function. The DIMF Decoder will decode up to sixteen 
digits and will display the digits on the VFD (37). 


To use the DIMF Decoder, perform the following steps: 


LEP PROCEDURE 


1. Place the FM/AM-1200S/A front panel controls to the settings 
listed in Table 5-2. 


2. Using Keyboard (18), enter RF Frequency corresponding to 
frequency on which DTMF is to be transmitted. 


3. Connect an antenna or coax cable to the ANT Connector (34). If 
any transmitted signal is too strong for the ANT Connector power 
limitation (1/4 watt maximum), connect the coax cable to the T/R 
Connector (11). 
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Ee 


PROCEDURE 


Press (im on Keyboard (18). 


Transmit DITMF tone sequence from source. 


DTMF tone sequence (up to sixteen digits) will be decoded and 
displayed on the VFD (37). 


If another DTMF tone sequence is to be decoded, again press: 


DIMF | [ ENTER 
‘eee, 
IMTS 


5-10 EUROPEAN- SIGNALING (ENCODE/DECODE) - OPTION 11 
5-10-1 GENERAL 


With the FM/AM-1200S/A European Signaling Option (Option 11) intalled, 
the operator can select any of the following Sequential Tone Formats: 


CCIR LV Eee NATEL 2. 
EEA PNETZ EURO 
ETA FS 5/6 


Once the desired tone format is selected, the user may edit, receive, 
or generate the tone sequence. This option automatically handles 
repeating digits so a repeat designator is not required for output. 


5-10-2 FIVE DIGIT SIGNALING FORMAT OPERATION (INCLUDES CCIR, EEA, EIA, 
ZVEI1, ZVET2, ZVEI3; “NATEL SAND SEURO) 


This option to the FM/AM-1200S/A allows the operator to check pager 
function using any of the above listed formats in either GENERATE or 
RECEIVE Mode. There is no direct mode with this option. The user may 
enter up to five digits when programming this format by utilizing the 
following procedure: 

SEP PROCEDURE 


1. Program the format by pressing: 


3 
() 
OPT 


2ND 
=) 
FUNCT 


PROG 
= 
METER 


2. Use the CJ cursor control keys ‘to. scroll througnmene 


tone: formats in the following sequence: CCIR[ EEAZ-EIA, ZVEIIe 
ZVEI2, ZVEI3, NATEL; EURO, 5/65> 20> Glwo lone Uses ie: 


cursor control keys to move the cursor desired position 


‘ 


| 270) 


B A 


andssth eat sand = keys to increment and decrement the digits as 
C 


needed. Digits may be entered or edited regardless of the FM/AM- 
1200S/A GENERATE/RECEIVE Mode. 
3. To execute the tone sequence (in either GENERATE or RECEIVE 
Mode), press: [ae ya ys3 
- =| = 
STEP FUNCT OPT 


Paragraphs 5-10-3 thru 5-10-8 give examples of executing European 
Signaling formats. 


See CT: 


MepLeECT> |" <CCrR# EI 
/tone #0| 1981 | 1981] 600] 2400| 2400| 2200] 1633] 600] 979.3. 
510.7 


52mS 


Table 5-3 Toneset Frequency Table 


5-10-3 PROGRAMMING AND EXECUTING ZVEI2 IN GENERATE MODE 
To program and execute ZVEI2 in the GENERATE Mode, perform the follow- 


Tid Steps: 
STEP PROCEDURE 


PROG |{ 2ND 3 
1 Eom Press: |metr || FUNCT || OPT 
The VFD indicates: 


Ice] | lelai@jaj@) || | 
ie ae t YIWwidiias 
(or the last executed Encode/Decode fuction) 

|. om 

[] ee 
28 Press:Lo or c 1 Ticide leet bCue Vise an G.1-Ca..c.S:: 
ZWMElzle| laiglalai2|_| | | | | 
7 aN AG | ARUARY AR ARYA 

> 1 2 3 4 5 

| | | | | : 

eee 1.6.S.5.2 B__|{_1oPs || 20ps }|_opT _}|_oPt_}{_oPr (or desired tone sequence). 


Lie VrDe ind1 cates: 


z!elre| |elalaiaie| | || || 
Castro ites | ober] us VAR AR ART AGT a 


Se 
06 


Scr - PROCEDURE 
4. PRES Ss 


The FM/AM-1200S/A is now programmed for ZVEI2 tone format with a 
tone sequence of 12345. To generate a tone sequence, ensure the 
FM/AM-1200S/A is in GENERATE Mode (ref paragraph 4-6). 


2ND J 
= | = 
oe Press: er} to execute the tone sequence. 


5-10-4 Executing Repeat Tones 


Using the procedure in paragraph 5-10-3 will generate the programmed 
tone sequence once: “Vt wil? not repeatartselt- —10 restart themse= 
quence, it must be executed again. 


When repeating digits are found, however, the "R" (Repeat) tone is gen- 
erated. For example, if: 


is programmed, the FM/AM-1200S/A will generate "1R2R3". 


Repeat tones may be entered and generated in either or two methods: 
see PROCEDURE 


PROG |[2ND 3 
Ee) | 
fb Press: [were || Funct || opr 


2. Pressts|to move the cursor to the desired VFD digit and press 
+ 
SS) 
or La until the "R" character appears at that cursor 
Locations 


3. Alternatively, enter the: "R* character Dy moving the. cursor to 


the desired location in the tone sequence and pressing: LfAnc 


The "R" character will appear in that cursor location. 


EXEC 2ND 3 
=|= |= 
4. Press | OPT to execute the tone sequence. Where the "R* 


character appears, the repeat tone will be generated. 
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5-10-5 EXECUTING FIVE DIGIT FORMAT IN RECEIVE MODE 
To receive a tone sequence, program the applicable tone format and per- 
form the following steps: 


SEL PROCEDURE 
1. Turn MODE Select Control (39) to "REC". 


2. Turn MODULATION Select Control (3) to "FM NAR". 


a eye applicable RF Frequency (ref. paragraph 4-2-1 and 
4-3-1). 


4. -Press: EXEC ][ 2NO [3 
STEP FUNCT OPT 


The VFD will display: 


until a tone sequence is decoded. The decoded tone sequence will 


be displayed on the VFD until is pressed again. 
STEP FUNCT OPT 
\NOTE} 


When decoding tone sequences, an "R" will only ap- 
pear -if the first tone received is the repeat tone: 


ICMR] [Relais] | LL | 


In all other sequences, the repeat tone will be 
automatically decoded as the preceeding digit; e.g.: 


ICIZIR| | IR ele) || | | | 


Compliance with the following will avoid confusion 
in the decoding process: 


INOTE] 


1. Do not execute the receive option when there is 
activity on a receive channel. 


2. When decoding sequential numbers or when a poor 
Signaling environment is present, the code should be 
entered several times to eliminate the possibility of 
error. 
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5-10-6 EXECUTING NATEL IN RECEIVE MODE WITH RF SET TO 123.4567 MHz 


SREP 
Ly. 
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PROCEDURE 


Press: [pro ]{ er 
== 
METER 


The VFD indicatés: 


LIRA] laiaigiaiaia |NiHiZ] | 


Press: 1 2 3 4 5 6 7 ENTER 
[| =) || =) = 
tops || 20Ps || opt |{ opt || opt || opt || Dw 


The VFD indicates: 


Press: PROG |[_2ND 3 
= || 
METER || FUNCT || OPT 


The VFD indicates: 


(Or other format, depending on last tone format programmed) 


Geis ote | 27-4 keys until the VFD indicates: 
D C 


Press: EXEC 2ND 3 ENTER 
(oz) || (om) || oe) 
sTeP_|| FUNCT |] OPT 


The VFD indicates: 


When a tone is received, the "- - - - -" will be replaced with 


the decoded tone sequence. 
Adjust squelch so frequency noise does not interfere with the 


decoding process. 
\NOTE} 


If an "E" appears on the VFD, the tone frequency 
for that digit is invalid or out of tolerance 
(+50 Hz). 


5-10-7 5/6 TONE SIGNALING FORMAT OPERATION 


This format allows checking of pager function using a 5/6 tone en- 
code/decode. This format will accept a preamble digit plus 5 or 6 
trailing digits for signaling sequence. Program this tone format by 
the following steps: 


SLEEP PROCEDURE 


1? Press: PROG |[ _2ND 3 
METER FUNCT OPT 


The VFD indicates: 


(Or other format, depending on last tone format programmed) 


foe PYess: [mn fOPCE then | until the VFD indicates: 
A D C 


ce Ee s.s* = 5 6 7 8 9 0 
Sooogooc 
B OPT OPT DVM || BAUD INT DCS 


The VFD indicates: 


4. Press: [ENE 
be EXEC ][ 2ND 3 

5. To generate the tone sequence, press: 
STEP FUNCT OPT 


6. Execute this tone format in Receive Mode as outlined in Paragraph 
5-10-5. 
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59-10-8 TWO TONE SIGNALING FORMAT OPERATION 


This format allows the setting of two tone frequencies, duration times 
for these frequencies and a GAP time between the generation of these 
two tones. The programming screen used to set these parameters is con- 


figured as: 
q: TAN ITALIA A| AI TA 
eV] +} | [@lelalal_ | alale| 


The segments of 
this programming 
Screen and their 
ranges are: 


Two-Tone Format 
Tone # (1 or 2) 


Tone Frequency 
(300-3400 Hz) 


Tone Duration 
(20 mS- 9999 mS) 


The 27 | keys are used to moved the cursor between the segments of 
B A 


the screen and the number keys or the Cl arrow keys are used to 
D ¢ 


enter the required digits: 


Lp 


After the Tone #1 frequency and duration is entered, a screen will 
appear on the VFD which allows the entry of the GAP time, or interval 
between Tone #1 and Tone #2. 


As an example, use the following steps to program a Two Tone format 
with an 800 Hz tone of 1 second duration for Tone #1, a 750 mS GAP time 
and a 600 Hz tone of 2 seconds duration for Tone #2: 


STEP PROCEDURE 
ibe Press: PROG |[2ND 3 
(os) || (oe) || 


METER || FUNCT OPT 


The VFD indicates: 


(Or other format, depending on last tone format programmed) 


a 
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LEP 
ox 


The 


PROCEDURE 


Press: fmm jonce then wm °° until the VFD indicates: 
A 


Press: = = 0 8 0 0 
to move the cursor and enter the 
B B DCS BAUD pcs ocs 


Tone #1 frequency. The VFD indicates: 


e 1 0 0 0 . 
Press: to enter the Tone #1 duration. 
10 PS OCS » DCS ocS 


VFD indicates: 


Press: to place the Tone #1 information into the FM/AM-1200S/A 


memory. The VFD Display will switch to the GAP time programming 
screen: 


Press: to enter the GAP (time delay) between Tone #1 
OCS DVM OPT OCS 


and Tone #2. 


The VFD indicates: 


Press: =| place the GAP information into the FM/AM-1200S/A 
Co} 


memory. The VFD display will switch to the Tone #2 programming 
screen: ; 


Press: [mm | twice to move the cursor to the frequency field and 


| | | | to enter the Tone #2 frequency. The VFD indicates: 
lel7| [slel | lalelaia|_ jaiaiai2| 


sod Ms) 
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Ser PROCEDURE 


Jae hes Sa i 7 7 a : 
to enter the Tone #2 duration. 
10 PS ocs DCS ocs 


10.-. Press: to enter the Tone #2 information into the FM/AM-1200S/A 


memory. 


° EXEC 2ND o 
ris — Press: to execute the Two Tone sequence. To repeat the 


the sequence, press: [ee |(wy] 3 
ox) || | io) 
STEP FUNCT OPT 


To execute the Two Tone sequence in the Receive Mode, reference the 
Notes in paragraph 5-10-5, then perform these steps: 


STEP PROCEDURE 
1. Set MODE Select Swi teh; (39) stGe2REC™. 
2. Press: [ext [20 3 


ea | = 
STEP FUNCT OPT 


The VFD indicates: 


VFL EL | EEE) EEF] 


When a Two Tone Format signal is received, the "---- ----" will 


be replaced by the received Tone #1 Frequency and Duration. 


3. Use the cursor control keys to access a read the GAP time and the 


frequency and duration of Tone #2. 


5-10-9 ENHANCED EUROPEAN SIGNALING (ENCODE/DECODE) - OPTION 11 
W/SOFTWARE VERSION 4.0-04 (OR HIGHER) INSTALLED 


The FM/AM-1200S/A with Software version 4.0-04 (or higher) installed 


has two new signalling formats available: 


JENCIZIRIFL | EL EEL EL 


(20mS duration) and: 
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L 


In addition to the two new formats, all encode/decode signalling for- 
Hameriave up to eight (8) digits available on the VFD screen for pro- 
gramming (although default programming will still only show five (5) 

oda ts. ) 


5-10-10 PROGRAMMING EIGHT DIGIT SIGNALING FORMAT OPERATION (INCLUDES 
GbR he Ae EAs e7) ET VEL 2 ZV ELS NATEL,~ EURO~-CCOIRH -AND 
CCIRH4) 

Program the formats in eight digits by the following steps: 

SEP PROCEDURE 


PROG 2ND 3 
1. Press: Lwerr j[funct ||_oPt 
The following will appear on the VFD: 
ae | ow oe fo FALTALTAL TATA 
os | E ARAN AR AA 
1 2 3 4 5 6 7 8 
voess. (= SS) Sl 
- " P ress: 10 PS 20PS OPT OPT OPT OPT DV BAUD 
The VFD will show: 
pad i 7 ng Vem mT) 
ICMR | LHeISIMISI6)718|_| | 
EXEC 2ND 3 
oF Press: [stp || Funct || opt 


to execute the tone format. 


5-10-11 ENHANCED 5/6 TONE FORMAT 


The enhanced 5/6 Tone signaling format will accept a preamble digit 
meen - CO ci gnt trailing=dtgqits tor signatling sequence; e.g.: 


eA ye can Cs Fe BT) Ey 
IS!eL || L jelai4(S|6| 7e)9| 
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5-10-12 DEVIATION SET SELECT 


The deviation set select allows the operator to program a deviation of 
up-to 7.0 “kHz py the sfol towing: steps. 


STEP PROCEDURE 
PROG /[2ND 3 
=| =z 
fs Press: Lwerr || Func || oPT 


, t ‘ 
far) — 
2. Use the or me keys until the following appears on the VFD: 


+ 
; tS] 

Deviations of up to 7.0 kHz may be set with the or | keys 
or by entering the desired numbers using the Keyboard (18). 


5-10-13 “G” CHARACTER ADDED TO PROGRAMMING 


A “G” (for group) character is now available in programming in the en- 
hanced ENCODE/DECOGE. The operation of the FM/AM-1200S/A encode/decode 
with the “G” aliows the operator to designate groups of three tones. 
Program the “G” character by the following steps: 

STEP PROCEDURE 


2ND 3 


PROG 
Ee = || = 
ing Press: =| a =. 


2. Use the om or me keys until the following appears on the VFD: 


[NOTE] 


The cursor will appear, as shown, around the first 
character of the tone set. 


; =) || 
on Enter a«°G” cnaractermiy sressing. (alm 


A letter “G” will appear and the cursor will move to the next 
tone character, e.g.; 


JICIEIRY | VSISXIXIXE | LT 
Lk LI AINJAIA 


4. Additional tones may now be entered and output in the normal 
manner. 
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Ms 
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REMOTE 


COMMANDS 


CC ERS 
CCIR? 
ECR 
EEA= 
EEA? 
EEA 
EIA= 
EIA? 
EIA 
7 TD ag 
AY 1? 
ZV1 
Z¥2= 
ovat 
ZV2 
7 Nes 
pee? 
£¥3 
NAT= 
NAT? 
NAT 
EUR= 
EUR? 
EUR 
./6= 
or 2 
5/6 
le 
CCH? 
CCH 


8 (Max) Euro-code 
8 (Max) Euro-code 
8 (Max) Euro-code 
8 (Max) Euro-code 
8 (Nax) Euro-code 
8 (Max) Euro-code 
8 (Nax) Euro-code 
8 (Max) Euro-code 
8 (Nax) Euro-code 
8 (Max) Euro-code 
8 (Max) Euro-code 
8 (Max) Euro-code 
| Set/execute NATEL Encode | 8 (Max) Euro-code 
8 (Max) Euro-code 
8 (Max) Euro-code 
8 (Max) Euro-code 
9 (Max) Euro-code 
9 (Max) Euro-code 

Set/Execute CCIRH Encode 8 (Max) Euro-code 

Return CCIRH Decoded digits 8 (Max) Euro-code 


Execute CCIRH Encode 


Table 5-3A European Encode/Decode GPIB/RS-232 Commands 


digits 
digits 


digrtes 
digits 


Giaits 
cvares 


diqtts 
digits 


digits 
digits 


digits 
digits 


digits 
digits 


digits 
digits 


digits 
digits 


digits 
digits 


eel Sa 


07 


REMOTE . 
COMMANDS DESCRIPTION RANGE OF VALUES (UC 


CCH4= Set/Execute CCIRH4 Encode 8 (Max) Euro-code digits 


CCH4? Return CCIRH4 Decoded digits 8- (Max). Euro-code digtts 
CCH4 Execute CCIRH4 Encode 


2T= Set/Execute 2-Tone Encode Lys Giek chore 
0-9999 Hz (Freq #1) 
0-9999 ms (Time #1) 
0-9999" ms Gap? 
0-9999 Hz (Freq #2) 


0-9999 ms (Time #2) 


Ode ow pte 


21s2 Oia eG edhe Ome ee 
ot 

EDV cua. 39a Kh Deve 
EDEV? = 9 oe Kkih2. UeCVE 


Table 5-3A European Encode/Decode GPIB/RS-232 Commands 
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5-11 TRACKING GENERATOR - OPTION 12 (FM/AM-1200S ONLY) 


FM/AM-1200S CONNECTORS AND 
INDICATORS APPLICABLE TO 
TRACKING GENERATOR OPERATION: 


3 = 14 DUPLEX Output Connector 
“enor Ed cae 31 CRT Display 


Cay i \ 34 ANT Connector 
wa : ap 37 VFD 


TAL ars 
Lan 0:8 @- 6 


22) 


Figure 5-4 FM/AM-1200S Front Panel Controls 
Applicable to Tracking Generator 
Operation 


18 Keyboard "As req*’d* 

22 PWR/OFF/BATT Switch "PWR®™ or: “BARS 

24 VERTICAL ATTENUATOR Any position 
Selector Control except "OFF" 

25 HORIZONTAL Sweep Fully cw 


Vernier Control 
26 HORIZONTAL Sweep 


Selector Control "] MHz/DTv" 
2/ NVEREL*POS*€ontrot "Mid Range" 
28 INT Control As req'd 
29. “FOCUS .Contra:! As req'd 
30° HORT Z POS =Contret "Mid Range" 
39 MODE Selector Control DUP 


Table 5-4 FM/AM-1200S Front Panel Controls Applicable 
to Tracking Generator 


5-11-1 GENERAL 


The Tracking Generator option allows operators to accomplish the tuning 
and alignment of radio communications components such as notch 
duplexers, circulators, combiners, isolators, etc. The device under 
test is connected between the swept RF output present at the DUPLEX 
Output Connector (14) and the input to the Spectrum Analyzer at the 
ANTENNA Connector (34). 
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5-11-2 SELECTING TRACKING GENERATOR MODE OF OPERATION 


Table 5-4 lists the FM/AM-1200S front panel controls applicable to the 
Tracking Generator operation. To use the Tracking Generator, perform 
the following steps: 


SHEL 
a 


PROCEDURE 


Set the FM/AM-1200S front panel controls to the settings listed 
in Table 5-4. 


Connect the input of the unit under test to the DUPLEX Output 
Connector (14) of the FM/AM-1200S. 


Connect the output of the unit under test to the ANTENNA 
Connector (34) of the FM/AM-1200S. 


{CAUTION} 


MAXIMUM CONTINUOUS INPUT TO THE ANTENNA CONNECTOR 
(34) MUST NOT EXCEED 0.25 WATTS. 


Enter the center frequency of the UUT using the procedure 
outlined in paragraph 4-2-1 


Press: |: One of the following displays will appear on 
FUNCT OPT 


the VFD: 


BIIPILIELX| ZIG] | | LI 


Airs 


IX 


TICgOUr tt PEF THE 
JARIAINK] elm || LT | 


5 following one of these displays will indicate the 
asl currently selected mode of operation. Use the 


[2 keys to scroll through the modes until the desired 


selection appears on the VFD. 
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STEP y PROCEDURE 


INoTE} 


Output levels at the DUPLEX Output Connector (14) 
with the Tracking Generator installed are: 


Leek ona oh = 3 S@bm JE5 (03 
Track Med: -15 dBm bye dsB 
Brac kK LOWS -40 dBm +5/-10 dB 


Lm BESS =) °° select the desired output level. 


Figure 5-5 Typical Tracking Generator Display of a 
Notch Filter notch 


kHz/DIV mS/Div 
kHz/DIV mS/Div 
kHz/DIV mS/DIV 
kHz/DIV mS/DIV 


kHz/DIV mS/DIV 
kHz/DIV mS/DIV 
MHz/DIV mS/DIV 
MHz/DIV mS/DIV 
MHz/DIV mS/DIV 
MHz/DIV mS/DIV 


Table 5-5 Horizontal Sweep Selector Control (Analyzer 
Dispersion Control) Settings and Horizontal Sweep 
Speed 

*All Sweep Speeds are variable by using the Horizontal Sweep 

Vernier Control (25). 


5-11-3 TRACK ADJUST 


While using the 3 kHz or 300 Hz resolution band, whenever dispersion, 
sweep speed or bandwidth is changed or when sweeping an external narrow 
band filter, the signal tracking may need to be adjusted. 


Press the + or + key to set the FM/AM-1200S to the Track Adjust mode. 
The following display will appear on the VFD: 


This display will be followed by a number from SIGE | | | 
a 
to J-llel_ | TJ] 
By continuing to press or hold the + or + key, the waveform trace on the 
Spectrum Analyzer screen may be adjusted to maximum amplitude. At the 
Same time, the relative number following the words TRACK ADJ will 


increment or decrement accordingly. Continue to press or hold the + or 
+ key until the trace reaches maximum amplitude. 


ENTER 
Press . This will set the TRACK ADJ relative number to "0". Any 
further adjustment to the trace using the TRACK ADJ mode will then be 
incremented from this "0" setting. 


To leave the TRACK ADJ mode, simply press any other key on the Keyboard 
(18). 


5-11-4 VARIABLE SWEEP SPEED 


The horizontal sweep speed of the Tracking Generator may be varied to 
allow better resolution of frequency and amplitude components by use of 
the HORIZONTAL Sweep Vernier Control (25) in a manner similar to that 
used to vary the sweep speed of the Oscilloscope. 


When the HORIZONTAL Sweep Vernier Control (25) is in the CAL position 
(fully cw), the horizontal sweep speed (see Table 5-5) is divided by a 
factor of one (1). As the control is turned ccw, the horizontal sweep 
is divided by a factor of from one (1) to ten (10). 
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5-11-5 RS-232 COMMANDS FOR TRACKING GENERATOR 


RS-232 Command Range of Values 


DPL= Set Duplex Level HIGH, LOW 
(Tracking 
Generator 
disabled) 
DPL? Return Current Duplex Level HIGH, LOW, OFF 


(OFF returned if 
Tracking Generator 


. enabled) 

TGL= Set Tracking Generator Level HIGH, MED, LOW 

(Duplex disabled) 
TGL= Return Current Tracking HIGH SoMED, LOW, OFF 

Generator Level (OFF Returned 

if Duplex 

enabled) 
TGA= Enable/Disable Tracking ON, OFF 


Generator Adjust. (Tracking 

Generator Level must be set.) 

Note: Tracking Generator 

Adjust must be disabled when L 
adjustments are complete. 


TGA+ Tracking Generator Adjust 
Positive (Tracking Generator 
Adjust must be enabled) 


TGA- Tracking Generator Adjust 
Negative (Tracking Generator 
Adjust must be enabled) 


TGR Reset Tracking Generator 
Adjust Reference Number 


Table 5-6 Tracking Generator RS-232 Commands 
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5-12 GPIB OPERATION —- OPTION 13 


5-12-1 GENERAL 


This section contains basic instructions for operating the FM/AM- 
1200S/A with the optional General Purpose Interface Buss (GPIB) com- 
patible external device. Using these instructions, the operator can 
select any available parameter of the following FM/AM-1200S/A functions: 


DIMF UPEST? IMTS (PULSE) METER 
TONE RF TONE WAVEFORM DCS MODULATION 


5-12-2 PREPARATION FOR USING GPIB 


When the GPIB option is installed, a 24-pin GPIB connector is provided 
on the rear panel in place of the standard RS-232 connector. Pinouts 
for the GPIB connector are shown in Appendix B, Table B-4. The 

operator should insure proper interface between the FM/AM-1200S/A and 
the external controller. Once the proper connection is made, the FM/AM- 
1200S/A can be initialized with the proper address by using the GPIB 
Menu. 


5-12-3  FM/AM-1200S/A INITIALIZATION 


Use the following procedure to initialize the FM/AM-1200S/A for GPIB 
operation: 


SEP : PROCEDURE 


1. Connect the external controller to the FM/AM-1200S/A at the GPIB 
Connector. 


2. Press: on the Keyboard (18). 
UNC BAUD 


feeeusing tne scroll keys and numbers, select: 


9600 BAUD RATE (Selection 6) 

NO PARITY (0 = NONE, 1 = ODD, 2 = EVEN) 
SeDATAeb 1 tse 7 OF 8) 

lestOPebs tl, or 2) 


GPIB ADDRESS (00 thru 31) 
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5-12-4 REMOTE CONTROL (GPIB) OPERATION 


Remote communication with the FM/AM-1200S/A is provided by use of the 
GPIB, which conforms to the latest IEEE Standard 488-1978. The FM/AM- 
1200S/A has the following capabilities using ASCII encoded character 
strings: 


Complete Source and Accepter Handshake 
Talker 
CTstener, 


Remote/Local (No local lockout capability) 


The GPIB Address is set through the selection. 
FUNCT BAUD 


All communication with the FM/AM-1200S/A over the GPIB is implemented 
with ASCII-encoded character strings. Invalid or improperly formatted 
characters are discarded and two asterisks (**) will be returned to the 
controller. The ASCII String Commands are stored in a Buffer until 
receipt, of a Carriage Return, Line Feed, Null Charactéror “END  nes= 
Sage. 
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MNEMONIC 
MESSAGE 


ATN 
DAB 
DAC 
DAV 
END 
IDY 
MLA 
MTA 
RFD 
UNL 


UNT 


ee 


IEEE 488 INSTRUCTION 


ATTENTION 

Data Byte 

Data Accepted 
Data Valid 

End 

Identify 

My Listen Address 
My Talk Address 
Read For Data 
Unlisten 


Untalk 


Refer to the IEEE Standard 488-1978 for further explanation. 
~Table 5-7 IEEE 488-1978 BUS Messages 
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5-12-5 FM/AM-1200S/A AND GPIB MESSAGE INTERFACE DEFINITIONS 


MESSAGE 
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ATN 


DAB 


DAC 


DAV 


END 


IDY 


MLA 


MTA 


UNL 


UNT 


DEFINITION 


The FM/AM-1200S/A GPIB I/0 device responds immediately 
to process the incoming GPIB controller commands. 


The FM/AM-1200S/A GPIB microprocessor responds by status 
testing of the GPIB I/O device to accept data byte. 


The FM/AM-1200S/A GPIB I/0 device responds immediately 
to signal the talker it has accepted the data byte. 


The FM/AM-1200S/A responds immediately to signal the 
interceptor it has put valid data on the BUS. 


The FM/AM-1200S/A responds to terminate the command 
input from the source and to begin processing the 
commands available up to the last valid delimiter. 


Same as "END". 


The FM/AM-1200S/A GPIB I/0 device responds immediately 
by comparing its address with the listen address given. 
If the two are the same, it instructs the processor to 
JIUSEGHS 


The FM/AM-1200S/A GPIB I/0 device compares its address 
with the talk address given. If the two are the same, 
Lt: Instructs. the processoretomtanee 


The FM/AM-1200S/A GPIB I/0 device signals the source it 
is ready for data to be transmitted on the bus. 


The FM/AM-1200S/A GPIB I/0 device and the processor 
respond to unlisten the test set. 


The FM/AM-1200S/A GPIB I/0 device and the processor 
respond to untalk the test set. 


Table 5-8 GPIB Message Definitions 


5-12-6 GPIB TRANSACTIONS 


Two examples of GPIB transactions showing the ASCII Character String to 
be transmitted followed by the necessary BUS operations to complete the 
transactions are shown below. These examples were generated and exe- 
cuted using a GPIB controller that uses an ANSI Standard Basic 
Interpreter with enhancements allowing direct communication over GPIB 
using special GPIB interface hardware. In the examples, the ASCII 
Character String tec be transmitted is shown first, followed by the bus 
Operations required to complete the transaction. 


A. Example No. 1 - Instruct the FM/AM-1200S/A to set the RF to 
500 MHz. 


PemeAS eli estring: 2) "RFF='500". (Followed: by carriage”’return 
and line feed.) 


eeevus eT yoNsacCt1 ons ae UNTSAUNL SSM PAS. DAB ERI DAB CLF..,..DAB 
eee nb a DAD), DAD» -0+.,- DAB CR, DAB LF. 


B. Example No. 2 - Instruct the FM/AM-1200S/A to return the RF 
Attenuation which is -10 dB. 


Pe PESCLRUString: tS“REF?* 
2. DUS. Yansdaccion,: 


aeeetnit pit Cycle - UNT,, UNL, MLA,-MTA, DAB-"R", DAB “F", 
DAB "?", DAB CR, DAB LF. 


Deeeinput Cycle — UN) ,UNUSANDASSMEAS“DABIN18; DAB "OO", 
Doe Urey baclr.. 


5-12-7 ASCII OUTPUT COMMANDS TO THE FM/AM-1200S/A 
All input commands sent to the FM/AM-1200S/A are placed in an internal 
queue that will accommodate up to 128 bytes of data. Command Strings 
may be packed together, but the individual commands must be separated by 
delimiters. The delimiters are: 

Ronee LON wnscey 

AS GEPGRERTOD".. © 


ASCII QUESTION MARK "?" 
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iNoTE} 


The Question Mark ("?") will be accepted at any 
time and ignored unless it follows a command. 
This allows the user to continually interrogate 
the output buffer when waiting for a measure- 
ment. 


The Colon (":") is a general delimiter and may 
be used after the Period or Question Mark. Care 
must be exercised in using the Period or 
Question Mark at the end of a command as they 
may change the interpretation of that command. 


The following ASCII Characters will terminate the output command or 
series of commands: 


ASCII Carriage Return (0D) - CR 
ASCII Line Feed (0A) - LF 
NULL Character (0) - NL 


When the FM/AM-1200S/A is the assigned talker, the EOI line will be set 
when a line feed (0A) is sent. 


INOTE] 


The user's GPIB controller must be programmed to 
expect an ASCII line feed (0A) character as the 
input string termination. 


5-12-8 ASCII OUTPUT COMMAND DATA FORMAT 


All spaces will be ignored. Below are some examples of commands which 
are valid. 


RFFs= 100. -REF? 
RFFI = 10; 


The above commands set the Reply Identifier Flag which caused the com- 
mand label following "RID=ON" to be attached to the response. 


5-12-9 RETURN DATA FORMAT 


The returned data format convention is similar to the Output Command 
Data Format in that all returns will be packed together and separated by 
ASCII Colon (":") delimiters. The number of responses returned is 
determined by the number of commands transferred in one block. If the 
number of responses required causes the internal response buffer to 
overflow by being larger than 128 bytes, only the responses up to the 
most recent delimiter will be returned. 
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Data inputs that are out of specific range will generally default to the 


minimum values or initial condition values. 
5-12-10 REPLY IDENTIFIER 


When the Reply Identifier is activated by the command "RID=ON", the 


returned information for data or status requests will be preceded by the 


command mnemonic and an "=" character. This will continue until the 


command "RID=OFF" is given or the FM/AM-1200S/A power is cycled. This 


feature is especially useful for identifying measured data that is 
returned after a time delay, or data returned from a string of 
commands. 


5-12-11 ALLOWABLE GPIB COMMAND FORMATS 


The following list defines the Commands used to control the 
FM/AM-1200S/A under GPIB operation. Qualifiers for each command are 
used throughout the following paragraphs and are defined as follows: 


An "=" represents a "Set" operation for that command. 
A "2" represents a "get" operation for that command. 
A "." represents an "enable" operation for that command. 


Data listed under the range column reflects input/output data of the 
FM/AM-1200S/A. Data shown in parentheses is input data. Data not 
enclosed in parentheses is output data. A dash is used for commands 
having no input/output data. 
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FM/AM-1200S/A communication with an external controlling device 
requires use of the allowable GPIB command formats listed in Table 5-7. 


COMMAND 


FUNC=VALUE 
(CR or Colon) 


Func (nn)=Value* 


FUNC (CR or Colon) 


Func (nn) 
(ERsoRr*Eodon) 


FUNC (nn p27 


* FUNC 
(nn) 


Value 
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Table 5-9 


~ DEFINITION 


Sets memory location 0 of 
selected function to value 
selected and executes it. 


Programs memory location 

(0 to 15) of selected 
function to value selected. 
Does not execute function. 


Executes value of selected 
function stored in memory 
location QO. 


Executes value of selected 
memory location (0 to 15) 
of selected function. 


Displays on VFD the value 
of selected memory location 
(0 thru 15) of the selected 
function. 


AFF, DPX, DCS, DIM) DIMES Minis 


PULSE eR hE TopaWwAy 


EXAMPLE 


AFF=12345.6 
Sets Tone Generator 
memory location 0 
toch2345i6"Hz sane 
executes it. 


RFF6=345.666 
Programs RF 
Frequency memory 
location 6 to 
345.6666 MHz. 


DIMF: 

Executes value 
stored in DTMF 
memory location OQ. 


PULSE <h2: 

Executes value 
stored in memory 
location 12 of the 
PULSE function. 


KERSS 

Displays value of 
RF memory location 
ae 


AFF10? 

Displays value of 
Tone Generator 
memory location 10. 


MTR2Z,;. PUL, PULSS 


function preset number (0 thru 15). 
Linefeed, Carriage Return or Colon 


function command value field. 


GPIB Command Format 


terminates command. 


5-12-12 GPIB REMOTE COMMANDS 


In the remode, remote commands override the FM/AM-1200S/A front panel 
controls and switches. GPIB Remote Commands must be preceded by the 
REM Command. 


FUNCTION GPIB COMMAND DESCRIPTION 
RECEIVER REM Puts FM/AM-1200S/A in Remote Mode. 
REC Puts FM/AM-1200S/A in Receive 
Mode. 
RFFn=x Programs RF Frequency. 
n = 0 to 15 RF Memory Location. 
x = 000.0000 to 999.9999 
RFF=x Programs and executes RF Frequency 
specified by Memory Location 0. 
x = 000.0000 to 999.9999 
RFFn Executes RF Frequency specified 
by Memory Location n. 
i400 15 
RFEx Sets FREQ ERROR Meter to RF range 
as specified by x. 
Memol yt o.<6 
1 = _ 30; Hz_ RF 
2 = 100 Hz RF 
or 403,00, 2: RE 
4= LekHz RF 
baa= 45; KHZ Rk 
Or UKs 
Rx Sets MODULATION Meter to kHz/%x10 
mange aS. specified Dyi x. 
‘ Xu 2 gao mec, 00 
Ze 2 Ki OL ero. EU Scale 
6 = 6 kHz or 60% Full Scale 
20 = 20 kHz or 200% Full Scale 
60 = 60 kHz or 600% Full Scale 
SIG Sets MODULATION Meter to measure 


relative signal strength 
(uncalibrated). 


Table 5-10 GPIB Commands 
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FUNCTION GPIB COMMAND 


RECEIVER 15A 
(Cont) 


150A 


15P 


150P 


GENERATE 


yo) 
m 
= 


GEN 


RFFn=x 


RFF=x 


RFFn? 


RFFn 


AFFn=x 


AFF=x 


Table 5-10 
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DESCRIPTION 


Sets the MODULATION Meter to 15 
Watt range to measure average 
power. . 


Sets the MODULATION Meter to i50 
Watt range to measure average 
power. 


Sets the MODULATION Meter to 15 
Watt range to measure Peak power. 


Sets the MODULATION Meter to 150 
Watt range to measure peak power. 


Puts the FM/AM-1200S/A in Remote 
mode. 


Puts the FM/AM-1200S/A in Generate 
mode. 


Programs RF Frequency. 
n 0 to 15 RF Memory Location. 
X 000.0000 to 999.9999 


Programs and executes RF Frequency 
specified by Memory Location 0. 
x = 000.0000 to 999.9999 


Displays RF Frequency from Memory 
locatl0n Awontvrus 
n = WetomlS 


Executes RF Frequency specified 
by Memory Location n. 
n- =~ t02rg 


Programs Tone Generator Frequency. 
n O.tGmlS 
X 00000.0 to 99999.9 


Programs and executes Tone 
Generator Frequency specified by 
Memory Location 0. 

x = 00000.0 to 99999.9 


GPIB Commands (Continued) 


ce 


FUNCTION 


GENERATE 
(Cont) 


DUPLEX 


GPIB COMMAND 


2 ea 


me 
ae 


ee oe 


DPXn 


DESCRIPTION 


Displays Tone Generator Frequency 
from Memory Location n on VFD. 
n = 0 to 15 


Executes Tone Generator Frequency 
specified by Memory Location n. 
re afta 15 


Puts the FM/AM-12900S/A in Remote 
mode. 


Puts FM/AM-1200S/A in Duplex Mode. 


Programs RF Frequency. 
ne ="0 to [53k Memory ‘Location: 
x= "000. 0000 towg99 9999 


Programs and executes RF Frequency 
specified by Memory Location 0. 
Xe UU UUs LUeggo edo og 


Displays RF Frequency from Memory 
location n on VFD. 
ea LOvebo 


Executes RF Frequency specified 
by Memory Location n. 
Nee Ue 5S 


Programs Duplex Offset. 
n ee terriD 
X -49.99 to +49.99 


Programs and Executes Duplex 
Offset specified by Memory 
Location 0. 

x = -49.99 to +49.99 


Displays Duplex Offset from Memory 
Location n on VFD. 
n = <0 sto 415 


Executes Duplex Offset specified 
by Memory Location n. 
ne 0 vo slS 


Table 5-10 GPIB Commands (Continued) 


FUNCTION GPIB COMMAND 


DUPLEX REM 
GENERATE 


DPG 


RFFn=x 


RFF=x 


RFFn? 


RFFn 


DPXn=x 


DPX=x 


DPXn? 


DPXn 


TONE FORMATS REM 


DTMn=x 
or 
DTMF=x 


DESCRIPTION 


Puts the FM/AM-1200S/A in Remote 
mode. 


Puts FM/AM-1200S/A in Duplex 
Generate Mode. 


Programs RF Frequency. 
n = 0 to 15 RF Memory Location. 
x .= 000.0000 .t03999.9999 


Programs and executes RF Frequency 
specified by Memory Location 0. 
X= 000 0000 To. gS ggg 


Displays RF Frequency from Memory 
WOCat Ton OnaveD: 
Botan fay er a PA AS 


Executes RF Frequency specified 
by Memory Location n. 
 Paeael O WG es SN BE 


Programs Duplex Offset. 
Ne U5 0 
x = -49.99 to +49.99 


Programs and Executes Duplex 
Offset specified by Memory 
Location 0. 

x = -49.99 to +49.99 


Displays Duplex Offset from Memory 
Location n on VFD. 
= OL Owio 


Executes Duplex Offset specified 
by Memory Location n. 
Niel) mee Ogle 


Puts the FM/AM-1200S/A in Remote 
mode. 


Programs DIMF Phone # 
n Or O gata 
X Up to 16 digits (0-9, A, Bye 


Table 5-10 GPIB Commands (Continued) 
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S‘@ 


f L 4 


FUNCTION 


TONE FORMATS 
(cont) 


GPIB COMMAND 


DTMn 
or 
DTMFn 


DTME 


PULn? 
or 
Use 
or 
8) SS A is 


PULn 
or 

PULSn 
or 

PULSEn 


Table 5-10 


DESCRIPTION 


Programs and executes DITMF Phone # 
specified by Memory Location 0. 
xX =-Up-to Lb digits (0-9, A,B,C, 
Dee oT) 


Displays DTMF Phone # in Memory 
Location n on VFD. 
n = 0 to 15 


Executes DIMF Phone # specified by 
Memory Location n. 
Neat OLS 


Sets FM/AM-1200S/A to DTMF Encode 
operation and returns DTMF value 
displayed on VFD after reception. 
(FM/AM-1200S/A must be set to 
Receive Mode and correct RF 
Frequency must be executed.) 


Programs IMTS (PULSE) Phone #. 
Wee 2 T0515 
Xs=sUN to 160d10d1tSe( 0-90, Bb; 
RS NE Se 


Programs and executes IMTS (PULSE) 
Phone # specified by Memory 
Location 0. 
x = Up *to 16 digits; (0-9, 7A, 8B, 
eels fF OT) 


Displays IMTS (PULSE) Phone # in 
Memory Location n on VFD. 
ne="0'eto-15 


Executes IMTS (PULSE) Phone # 
specified byMemory Location n. 
na -0) to. 15 


GPIB Commands (Continued) 
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FUNCTION 


TONE FORMATS 
(Cont) 


MEASUREMENT 
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GPIB COMMAND 


a ete 


VFi1n 


ae 


afi tne saeneaed 


MTR1 


RFEx 


DESCRIPTION 


Sets DCS to the Octal value 
specified by x. 3 
x OF to 7778 


Displays the DCS value on VFD. 
Executes DCS value. 


Executes Variable Frequency IMTS 
(PULSE) at 10 pulses per second. 
n = DIMF/IMTS (PULSE) Memory 
Location from 0 to 15 


(Tone Generator Frequency Memory 
Location 0 must be programmed to 
desired frequency and waveform.) 


Executes Variable Frequency IMTS 
(PULSE) at 20 pulses per second. 
n = DIMF/IMTS (PULSE) Memory 
Location from 0 to 15 


(Tone Generator Frequency Memory 
Location 0 must be programmed to 
desired frequency and waveform.) 


Puts the FM/AM-1200S/A in Remote 
mode. 


Sets VFD display to meters and 
returns current value of FREQ 
ERROR as specified by range 
selected. 


Sets FREQ ERROR Meter to RF range 
as specified by x. 
x = 1 -to <6 
=> 30 Hz RF 
100+. Hz, RE 
300 SruzeReE 
lL oko RE 
JK Z oh 
10 kHz RF 


Nm WMYe 
att, SON 


Table 5-10 GPIB Commands (Continued) 


ce 


FUNCTION 


MEASUREMENT 
(Cont) 


GPIB COMMAND 


AFEx 


MTR2 


Rx 


15A 
150A 
15P 


£50. 


SIG 
DES 


SLD 


DESCRIPTION 


Sets FREQ ERROR Meter to Audio 
range as specified by x. 


+ Oak Pod ett 87 8 meee 
1 = Ban Z 
(ae UTZ 
37 ="300° TZ 


Sets VFD display to meters and 
returns current value of 
MODULATION as specified by range 
selected. 


Sets MODULATION Meter to kHz/%x10 


range as specified by x. 
Xf = 2ee bee OF OU 


pak 7 ore 7 OS Erie scale 
65 =26 “KHZ 0rT, ) 60s2FuIitscale 
20 = 20 kHz or 200% Full Scale 
60 = 60 kHz<or 600%: Full Scale 


Sets the MODULATION Meter to 15 
Watt range to measure average 
power. 


Sets the MODULATION Meter to 150 
Watt range to measure average 
power. 


Sets the MODULATION Meter to 15 


Watt range to measure Peak power. 


Sets the MODULATION Meter to 150 


Watt range to measure peak power. 


Sets MODULATION Meter to measure 
relative signal strength 
(uncalibrated). 


Sets the MODULATION Meter to 
measure Distortion on 0% to 20% 
range. 


Sets the MODULATION Meter to 
measure SINAD on 3 dB to 20 dB 
range. 


Table 5-10 GPIB Commands (Continued) 
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FUNCTION 


MEASUREMENT 
(Cont) 


DISPLAY 
MESSAGE 
ON VFD 


GO TO LOCAL 


IDENTIFY 
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GPIB COMMAND 


UOK 


DESCRIPTION 


Sets the MODULATION Meter to 
measure the internal battery 
voltage on 0 to 20 VDC range. 


Sets MODULATION control settins as 
shown: | 

= AM NAR 

AM NORM 

SSB 

FM NAR 

FM MID 

FM WIDE 


AML WMH 
Hoe Tee et 


Sets MODULATION control to AM NAR. 
Sets MODULATION control to AM NORM. 
Sets MODULATION control to SSB. 
Sets MODULATION control to FM NAR. 
Sets MODULATION control to FM MID. 
Sets MODULATION control to FM WIDE. 


Sets auto-ranging voltmeter to read 
volts AC. 


Sets auto-ranging voltmeter to read 
vVoTtsxDes 


Gets auto-ranging voltmeter reading. 


DVMAC or DVMDC must be executed 
prior to this command. 


Will display up to 16 ASCII 
characters on VFD. 
x = Desire Message 


Sets operation to Local Mode, 
returning switch control to the 
front panel. 


Will return a percent sign (%) if 
on line. 


Table 5-10 GPIB Commands (Continued) 
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FUNCTION GPIB COMMAND DESCRIPTION 


REPLY Enables Reply Identify 
IDENTIFY 


RID = OFF Disables Reply Identify 


RID? Returns the Reply Identifier 
setting, ON or. OFF 

VER Displays version number of 
FM/AM-1200S/A firmware. 


STAT Displays Ulornisito andicate 
command error. 
DN 0-, be! ON; 
i System Error 


DEL=(decimal #) Changes the colon (:) delimiter to 
another character entered as the 
decimal equivalent of the ASCII 
character, range 1-127. 

Example: DEL=44 change delimiter 
to comma (,) 


DEt.? Displays the decimal value of the 
delimiter character. 


SCAN SCAN = (from) Sets SCAN start/stop using 
(delimiter) (to) 0-15 RF Memory Locations. 


SCAN? Displays current RF Memory Locations 
programmed for SCAN. 
SCAN Executes SCAN Function. 


RESUME = "XX Sets resume time in seconds. 


Table 5-10 GPIB Commands (Continued) 


FUNCTION 


ois 2 


SQUELCH 
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STEPR = 
STEPR? 
STEPT = 
STEPI# 
STEPR+ 
STEPR- 


SU pas 


STEPT- 


SQUELCH? 


Table 5-10 


~ GPIB COMMAND 


X.XXX MHz 


Xs. Xo Hz. 


DESCRIPTION 
Sets RF Step Increments. 
Displays current RF STEP, S@€ttinde 
Sets Tone STEP Increment. 
Displays current Tone STEP setting. 
Increments RF by RF STEP. setting. 
Decreméents RE by RF STEP Settings 


Increments Tone by Tone STEP 
setting. 


Decrements Tone by Tone STEP 
setting. 


Returns 1 for 0, squelched (1) 
or unsquelched (0). 


GPIB Commands (Continued) 


5-13 TRUNKING —- OPTION 14 (FM/AM-1200S ONLY) 
5-13-1 GENERAL 


The Trunking Option allows operators to test mobile communications 
radios and repeaters using the Johnson Trunked Radio operating system. 
The software-controlled test functions utilize the FM/AM-1200S T/R Con- 
nector (11) to test the Encode/Decode, Repeater Access and Handoff func- 
tions of Trunking Radio mobile units and the Handshake and Handoff 
functions of repeaters. 


5-13-2 Trunking Operational Theory 


Trunking is the sharing of all available channels in a repeater system 
by remote or mobile units with access to that repeater. A trunking sys- 
tem is composed of up to 20 repeaters, with each repeater assigned up 

to 250 separate ID codes. Trunking is based on the theory that an in- 
dividual mobile unit, with access to several communication channels at 
once, has a low probability of being blocked from transmitting since 

the other subscribers to the system will use it only a small percentage 
of the time and that a large number of other subscribers will not use 

it at exactly the same instant. Hence, at least one channel will be 
free at any given time. 


Each mobile unit in a trunking system is assigned a "Home Repeater" 
from which it receives digital control information. A listening mobile 
unit monitors data from its home repeater to determine on which channel 
it is being called by another mobile unit or which channel it may use 
if it wants to transmit. 


Trunking systems are allocated 999 channel pairs in two separate bands 
by the FCC. In the lower band of 600 channel pairs, 806 MHz to 821 MHz 
is used for mobile transmit and 851 MHz to 866 MHz is used for mobile 
receive, with a 45 MHz offset between the transmit and receive frequen- 
cy in each channel pair. In the upper band of 399 channel pairs, 896 
MHz to 901 MHz is used for mobile transmit and 935 MHz to 940 MHz is 
used for mobile receive with a 39 MHz offset maintained between trans- 
mit and receive in each channel pair. 


Each repeater in a trunking system uses only one channel pair to com- 
municate with each of the mobile units assigned to it. If a mobile 
unit is instructed to use a different repeater, another channel pair is 
used. 


Home repeaters can only exchange data with mobile units that have ID 
numbers assigned to that repeater. Other mobile units are ignored by a 
repeater unless the mobile unit has received permissions from a 
Separate repeater to access the first repeater. This is known as a 
"Handoff". All repeaters in a trunking system are physically connected 
by coax so all repeaters in the community can be informed of accesses 
and handoffs. 


5-41 
05 


Mobile units in the trunking system work in a simplex or push-to-talk 


manner. Some radios automatically handle push-to-talk and receive func- 


tions in a manner that makes them appear to be duplex in nature, yet 
these units are only half duplex. Mobile units can only hear messages 
transmitted through a repeater from mobiles in the ID number group as- 
signed to that repeater. Likewise, mobile units can only transmit to 
other mobiles in the ID number group assigned to the same home 
repeater. Through a logic lock-out in the units, only one mobile at a 
time is allowed to transmit through a home repeater to other units as- 
Signed to that repeater. 


Mobile units can change their ID numbers to either listen or talk to 
other mobiles, groups of mobiles or subgroups. These mobile units 
change their ID numbers with either manual controls or by scanning. 
The organization of mobile units is arbitrary and done differently by 
different mobile transmitter-receiver companies. 


Signaling between mobile units and repeaters occurs at subaudible fre- 
quencies and occurs continuously and concurrently with the audio por- 
tion of the transmission. Updates are transmitted by repeaters to keep 
mobile units informed as to which channel is available to them or when 
other mobile units are calling. 


5-13-3 Accessing The Trunking System 


Before a mobile unit can access the system, a data "handshake" with a 
repeater must be accomplished. When the mobile unit's push-to-talk is 
pressed, the mobile uses a repeater's data packet to determine if there 
is a free repeater channel available. If there is, that repeater be- 
comes that mobile unit's "home" repeater. The mobile transmitter is 
enabled and the mobile unit transmits a data message to the repeater 
containing the ID code for broadcast. The mobile unit then listens for 
a response from the repeater for the go-ahead to transmit. When this 
handshake is received, transmission is enabled. Also, all listening 
mobiles with that repeater's ID number detect their ID, select the 
directed channel and unsquelch to receive voice transmission. 


5-42 
05 


Le 


The Trunking Data Packet 

The trunking data packet is a 40-bit word formatted as: 
SYNC : AREA : GOTO : HOME : ID CODE : FREE : CHECK 
These data are defined as: 


SYNC (9 bits): A bit pattern used to initialize the receive data 
circuitry. These bits are compared by the trunking hardware to a 
known bit pattern. If the pattern matches, the remaining bits of 
the word are checked for acceptance. Patterns used by the in- 
dustry at the present time are: 


101011000 101010000 001010000 


AREA (1 bit): Repeater systems in close proximity to others may 
use the same channel frequencies. These systems use this area or 
intermod bit as an “us-them" comparison for data acceptance pur- 
poses. This bit is usually "0" unless two systems are in close 
proximity to one another. 


GOTO CHANNEL (5 bits): These bits represent either the repeater 
being used or the repeater to which a mobile unit is being trans- 
ferred for a transmission. These bits must be the same number (1 
thru 20) as that assigned to the repeater for data acceptance in 
a mobile-to-repeater message. In a repeater-to-mobile message, 
this is the number of the repeater to be used. The mobile trans- 
lates this number through a look-up table into an FCC channel 
pair. 


Pease GOUue in this, |ocation indicates a;--turn-off™ 
code for the end of transmission. 


HOME CHANNEL (5 bits): “In a mobile-to-repeater data message, 
this slot is the home repeater assigned to that mobile for the 
current group selection and is used for system accounting. Ina 
repeater-to-mobile message, this contains the home repeater num- 
ber of the mobile making the call, no matter which repeater is 
being used--the home repeater or another repeater. 
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ID CODE (8 BITS): In a mobile-to-repeater message, this slot con- 


tains the ID code (1-250) being used for broadcast. Ina 
repeater-to-mobile message, the same ID is reflected so a mobile 
can decide if it needs to unsquelch its receiver to listen to the 
voice transmission. 


FREE CHANNEL (5 bits): In a repeater-to-mobile message, this 
slot tells a mobile which repeater (1-20) to use if it decides to 
transmit. This can be the same number as the home repeater. If 
all repeaters are busy, this field will contain a zero (0). Ina 
mobile-to-repeater message, this contains a 3l--used simply to 
fill the slot since mobiles do not use this piece of information. 


CHECK (7 bits): This field contains error check bits that are 
derived from all the message after (but not including) the sync. 
When the message is sent, a special parity operation is performed 
on the data and "shoe-horned" into these seven bits. A receiver 
(mobile or repeater) performs its own computation to produce what 
it thinks the check should be. If the two separately derived 


check codes do not agree, the message is rejected by the receiver. 


Repeater Channel Numbers 


A mobile radio is programmed with a set of valid repeater numbers 
from 1 to 20. An RF channel number is associated with each of 
these repeater numbers in a mobile radio look-up table. One of 
these repeaters is designated the home repeater for the mobile 
radio. 


For Example: 


REPEATER CHANNEL MOBILE RECEIVE MOBILE TRANSMIT 
EES T NUMBER FREQUENCY* FREQUENCY* 


*These channel numbers and frequencies reflect those used in 
the lower Trunking band. For a complete list of channel 
numbers and frequencies, see Appendix F. 
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Given a channel number, the mobile unit can compute the transmit 
and receive frequencies according to the following formulae: 


ow Frequen Ban 


Transmit RF 


806.0125 + [.025 x (Channel # -1)MHz] 
Receive RF 


Transmit RF + 45 MHz 


Hi Frequen and 


Transmit RF 


896.0000 + (.0125 x Channel #) MHz 
Receive RF 


Transmit RF + 39 MHz 


{NOTE} 


Radios operating in the Low Trunking Frequency Band 
within range of Mexico or Canada must employ a 
-12.5 kHz offset as required by the FCC. 


Repeaters, in turn, are programmed to recognize a set of ID 
codes. Any received data stream from mobiles with IDs not in a 
repeater's table are discarded. 
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Mobile Calling a Free Repeater 


The following illustrates a simple repeater/mobile handshake. 
The bit transmissions are formatted as: 


SYNC¢¢S)s AREA s:G07.05 :HOME: 10. CODEy BREE CHEC Kare 


The following illustrates a Handshake sequence: 


REPEATER #2 ACTION: MOBILE ID #212 


TRANSMITS DATA WORD: 


SHOS As 225 ore C 
EVERY 10 SECONDS 


MOBILE SEES FROM THE 
REPEATER DATA WORD THAT 


THE HOME REPEATER 
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CHANNEL IS FREE 


PUSH-TO-TALK SWITCH IS 
PRESSED. 
MOBILE TRANSMITS DATA 
WORD: 
Si Qe tere tees ae 


CHECK FOR VALID AREA 
AND ID CODE AND 


TFORKEAS 
CONTINUOUSLY TRANS- 


ARE OK, 
VOICE 


HOME AND ID CODE 
THEN TRANSMIT 


MIT THE DATA WORD: 
SEOs Ae eel zer ole 


ALL MOBILES WITH 
ID CODE #212 
UNSQUELCH 


RELEASE PUSH-TO-TALK 
AND TRANSMIT DATA WORD: 


S208 S3:D925 44 25 sae 
(REPEAT) 


REPEATER|SEESS ode 
CODE AND TRANSMITS 


DATA WORD: 
SisiOrsesnociecpucusee C 


ALL MOBILES WITH ID 
CODE #212 SQUELCH 


Figure 5-6 Simple Handshake Sequence 


Mobile Handoff 


When a home repeater is busy, it will instruct a mobile unit to 
change its channel to the next free repeater in the system. A 
handoff will occur in this manner: 


REPEATER #2 ACTION 


SINCE HOME REPEATER IS 
BUSY, IT CONTINUOUSLY 
TRANSMITS DATA WORD: 

Meee sees eG 
INDICATING REPEATER #5 
Sark EE 


RemeAdeR: #27 SEES. ITS 
NUMBER IN THE COAX 
TRANSACTION AND 
CONTINUOUSLY TRANSMITS 
THE TWO MESSAGES: 


$30:2:2:212:1C 
Sees 2 94e.b.. C 
Be Che he Us. ALL 
LISTENING #91 MOBILES 
TO GO TO REPEATER #5 


MOBILE ID #91 ACTION 


REPEATER #5 ACTION 


Figure 5-/7 


FREE REPEATER 
TRANSMITS DATA 
WORD: 

STO an ee OI 52.0 


MOBILE OPERATOR PRESSES 


PUSH-TO-TALK AND UNIT 
TRANSMITS DATA WORD: 
SOS S229 eS ee 


REPEATER #5 RECOGNIZES 

REQUEST FROM #91 AND 

TRANSMITS DATA WORD: 
SOs 5 92.2.9 sare 


MOBILE OPERATOR BEGINS 
VOICE TRANSMISSION 


MOBILE OPERATOR 

RELEASES PUSH-TO-TALK 

AND TRANSMITS DATA WORD: 
Ses t eae ho t 3G 


REPEATER #5 THEN 
HANDSHAKES BY TRANS- 


MITTING DATA WORD: 
SUS terete ieee. G 


MOBILE UNIT REVERTS 
BACK TO MONITORING 
ITS HOME REPEATER 


Handoff Sequence 


5-4/7 
05 


FM/AM-1200S CONNECTORS AND 
INDICATORS APPLICABLE TO 
TRUNKING TEST OPERATION: 


eee fia 1 MODULATION METER 
/AM-1200S ; “OnG 4, 6 VAR Tone Level Control 


F 
Tt T/R Connector 


eee = LENO 37 VFD 
Oy as. Fi i r 41  SQUELCH Control 
42 SIG Indicator Lamp 


Figure 5-8 FM/AM-1200S Front Panel Controls 
Applicable to Trunking Test Operations 


CONTROL SETTING 
3 MODULATION Selector Control "FM NAR" 
4 Modulation METER Control 2 kKHZz7 4x be 
5 VAR Tone Selector Switch NEL 
18 Keyboard As required 
22 PWR/OFF/BATT Switch “PWR” or. BAT ie 
39 MODE Selector Control GEN 


Table 5-11 FM/AM-1200S Front Panel Controls 
Applicable to Trunking Test Operations 


5-13-4 Trunking Test Setup Procedure 


To perform a Trunking equipment test, the FM/AM-1200S must be informed 
of the offset used between the Trunking Receive and Transmit frequen- 
cies. The offset will vary according to the Trunking Frequency band 
used by the UUT. To inform the FM/AM-1200S of this value, perform the 
following steps: 


STEP PROCEDURE 
1. Press: [=] on the FM/AM-1200S keyboard (18). 


The following display will appear on the VFD: 


2. If the UUT operates in the lower band of Trunking frequencies 
(806 MHz to 866 MHz), press: i 5] [ENTER 
- - cooJ 


3. If the UUT operates in the high band of Trunking frequencies 


(896 MHz to 940 MHz), press: 
x) || || om 
5-48 opT_|{_INT 


5-13-5 Trunking System Test Procedures 


The FM/AM-1200S has three (3) trunking tests operating modes available 


to it. Each of these modes is entered by pressing: [my] a 


After the Trunking Test Mode is accessed, the following message will ap- 
pear on the VFD screen: 


By pressing the appropriate number key, the following test modes will 
be executed: 


1 = Simple Encode/Simple Decode Modes and Repeater Access Test. 
2 = Repeater Simulation Mode. 
3 = Mobile Radio Simulation Mode. 


{NOTE} 


The following procedures give access to the Trunk- 
ing Tests for the lower band of trunking frequen- 
cies (806 MHz to 866 MHz) only. To access the 
upper band of trunking frequencies (896 MHz to 940 


MHz), Press: | PRoG ]{ 20 4 2 
= | la | lo 
METER |{ FUNCT |{_ OPT || 20PS 


The following screen will appear on the VFD: 


The first programming location on the screen: 


ae 
a] 


will flash on and off, indicating this is the cur- 
sor position. Press: <= 


20PS 


This programming location will now show: 


lela 
Cc 
Press: ENTER 


Tests 1, 2 and 3 for Trunking systems using the 
upper band of frequencies may now be performed. 
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5-13-6 


Simple Encode/Simple Decode Modes And Repeater Access Test 


This mode is used to determine if a transmitter/receiver UUT is proper- 
ly receiving and utilizing a signal from the FM/AM-1200S, which simu- 
lates the encoding and decoding processes of either a mobile unit or a 
repeater (both can be tested in a similar fashion). To test these 
modes, perform the following steps: 


>EEP 
Iss 
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PROCEDURE 


Set the FM/AM-1200S front panel controls to the setting as listed 
in Table 5-11. 


Connect the UUT to the T/R Port (11). 


RF #0 is the mobile Transmit/Receive frequency for 
Encode/Decode operations. 


Program the desired encode/decode frequency for the UUT into RF 
#0 tthis will act as the UUT's transmit frequency). 


Program the required frequency offset for the UUT. 


\NOTE} 


The lower band of Trunking Frequencies (806 MHz to 
866 MHz) utilizes a +45.00 MHz offset between 
mobile transmit and mobile receive. The upper band 
of trunking frequencies (896 to 940 MHz), requires 
a +39.00 MHz offset. 


Adjust the VAR Tone Level Control (6) for a reading between 1.0 
and 1.5 kHz on the MODULATION Meter (1). 


If no tone is being generated, enter a tone as 
described in section 4-10 of this manual. 


Set Mode Selector Control £39) to REC. 


Adjust SQUELCH Control (41) until SIG Indicator Lamp (42) just 
Goes sOuUc. 


Lee 
8. 


PROCEDURE 


Simple Encode Mode Test 


a. 


Place the MODE Selector Control (39) to GEN. 


Press: PROG [OND r 
METER FUNCT OPT 


The following display will appear on the VFD: 


Press: 
= 
10PS 


An open programming format for the encode will appear on the 
VFD in the following configuration: 


These 
programming 
bits-ares 


Area or 
Intermod 
Bato 1/0} 


GOTO ; 
Channel (1-31) 


Home Channel (1-31) 
ID Code (1-255) 


Free Channel (1-31) 
Place Programming Template 1 over the FM/AM-1200S front panel. 


Use the ;=] = 
- or = keys to move the cursor to the desired 


desired location on the VFD and enter each digit of the data 
required. 


Dod 
05 


STEP 


ae 


Bebe 
05 


PROCEDURE 


NOTE] 


The fields shown are limited to the maximum values 
indicated. If a number higher than the maximum 
value is entered, the field will show the maximum 
allowable number; i.e., if "50" is entered for the 
"GOTO channel", the maximum number of "31" will be 
displayed. | 


Press: EXEC ]{— 2ND n 
=| 


STEP FUNCT OPT 


The following display will appear: 


Press: 
= 
10 PS 


The FM/AM-1200S will output the programmed bit pattern about 
once every 150 ms. If the UUT is a mobile unit, *this bit pate 
tern will open the squelch on the mobile radio, indicated by 
deflection of needle of the MODULATION Meter (1) and illumina- 
tion of the SIG indicator lamp (42). 


Simple Decode Test 


Set the MODE Selector Control (39) to REC. 


Press: [ fc |[ 2 4 i 
oz) || os) | oe | om 
sveP_|| FUNCT ||_oPT_J|_10PS 


A blanked screen will appear in the following configuration: 


BEEEREEEEEEUEEUE 


STEP 


PROCEDURE 


Press and hold down the "Push-to-Talk button of the UUT. 

When the UUT output is received, the blank screen will be fol- 
lowed by one containing values determined by the UUT output. 
For example, the following may appear: 


This would 
translate as: 


Area or 
Intermod 
Bist... GL/ 0.) 


GOTO 
Channel (1-31) 


Home Channel (1-31) 
ID Code (1-255) 


Free Channel (1-31) 


Error Code 


Error codes which may appear are "S" for sync code 
error (no sync code found) or "C" for check bits 
error sync code Tound? put? check bits’ in ‘error)’.”' A 
"(blank)" in this area indicates no error found. 


Release the "Push-to-Talk" switch of the UUT. The "GOTO" 
Channel value should change to a "31", informing the Repeater 
(the FM/AM-1200S) of the release of the PTT. The Repeater 
would then order other mobile units listening on the channel 
to squelch. 
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STEP 


LO. 
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PROCEDURE X 


Repeater Access Test 


The following test is used to measure a mobile unit's performance 
by simulating a repeater's sequence of idle and Push-to-Talk ac- 
knowledge messages. 


INOTE| 


For this test, RF #0 must be set to the UUT's trans- 
mit frequency. 


Perform the Repeater Access Test by the following steps: 
a. Place the MODE Selector (39) to DUP. 


b. Program the Trunking parameters as described for the "Simple 
Encode Test", Section 5-13-5, Step 8-c, corresponding to the 
UUT parameters. 


cc Press: EXEC |{ 2ND 4 
aie 
step _|| Funct || OPT 


The VFD will display the programmed parameters entered in Q 
Step Us avOve 


d. Press the Push-to-Talk button (PTT) on the UUT. When the 
FM/AM-1200S detects a transmission (with no verification of 
data), it will begin continuously transmitting a Push-to-Talk 
acknowledge message derived from the programmed parameters. 
This should cause the UUT to lock its transmitter on (un- 
squelch), allowing voice transmission through its microphone 
and causing the MODULATION Meter (1) of the FM/AM-1200S to 
deflect according to transmitted sound. 


= 


10 PS 


* NOTE} 


The FM/AM-1200S will only allow one repeater access 
during this test. the test will end with the 
release of the PTT. To repeat the test, press: 


EXEC 2ND 1 
ec 


=) || = 
| STEP || FUNCT 10 PS 


4 
ss 
OPT 


5-13-7 Repeater Simulation Mode 


This test may be used to check the operation of a mobile radio unit by 
using the FM/AM-1200S to simulate the workings of a repeater to perform 
such tests as a "Simple Handshake or a "Repeater Handoff". 


For this test, the FM/AM-1200S must be programmed for several 
parameters relating to repeater functions using these steps: 


S4Ay PROCEDURE 


1. Press: _ | Poe || 20 4 
ans = 
METER FUNCT OPT 


The following display will appear on the VFD: 


ae Press 2 T 2 
a 
20PS 


An open programming format for the repeater simulation will ap- 
pear on the VFD in the following configuration: 


These 
programming 
bits are: 


Border 
Offset (1/0) 
(See NOTE Below) 


Home Repeater 
Number (1-20) 


Home Repeater 
Channel Number (1-600) 


Free Repeater Number (1-20) 


Free Repeater Channel Number (1-600) 
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STEP 
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PROCEDURE 


[NOTE] 


A "2" entered as the "Border Offset" bit allows 
testing of Trunking radio equipment utilizing the 
High Trunking Frequency Band (896 MHz to 935 MHz) 
INeLests ln cedldaoe 


Place Programming Template 2 over the FM/AM-1200S front panel. 
Use the and am keys to move the cursor to the desired 
location on the VFD and enter each digit of the data required. 
Simple Handshake Test 

To simulate the FM/AM-1200S making a Simple Handshake with a 


mobile unit, perform the following steps: 
a. Place the MODE Selector Control (39) to DUP. 


De Press: [etc |[ 20 r 
=| = | 
STEP FUNCT OPT 


The following display will appear on the VFD: 


gs Press. 2 
=) 
20PS 


The following display will appear: 


ad Press? i 
cP 
10 PS 


As the FM/AM-1200S begins transmitting the programmed data 
word to the UUT, the VFD will display: 


MIGIMEFIRIEJE] |EUBIC|E] | | 


The simulated repeater unit (the FM/AM-1200S) is looking for 
a valid mobile push-to-talk request. 


e. Press the “Push=to-=TalK™ (switchs otecnGce UU ws iieche oar 
data word is valid, the VFD will display: 


PISA AGL FIAEIK) | | 


Voice transmission may now take place. Ci 


eee PROCEDURE 


f. Release the "Push-to-Talk" switch of the UUT. The UUT should 
transmit a data word containing the "31" end code. If it is 
received, the VFD will display: 


RIEL IENAISIE| 2} FHF] | | | 


At this point, the FM/AM-1200S will send the last handshake 


message once. 


NOTE] 


If any of the above VFD displays fail to appear, 
the test has failed. 


6. Repeater Handoff 


a. Press:[wiipfe- D 2 
= || =) || om || om 
FUNCT OPT 20PS 20PS 


This will make the FM/AM-1200S simulate a repeater making a 
"Handoff". The following message should appear on the VFD: 


MIGIMEFIRIEE| (Z)BILIE| | | 


This indicates the FM/AM-1200S is acting as a "Home Repeater". 


b. The operator presses the mobile unit's PTT. The Mobile UUT 
should switch RF frequencies to the free channel as indicated 
by the preprogrammed information. Upon receiving the PTT mes- 
sage at the free repeater frequency, the following will be 
displayed on the VFD: 


wis Te} Laie | LT I 


{NOTE} 


Two or more interrogations from the mobile may be 
required before the above message is displayed on 
the VFD. 


c. The Free Repeater (the FM/AM-1200S) will acknowledge the PTT 
from the mobile unit by transmitting the proper handshake 
word. At this time, the free repeater (the FM/AM-1200S) is 
looking for a release of the mobile unit's PTT. 
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SEEP 


5-13-8 


PROCEDURE 


d. The operator releases the mobile unit's Push-to-Talk switch. « 
The UUT will then transmit the Push-to-Talk release message 
to the FM/AM-1200S. When it is received, the VFD will dis- 


play: 


MIOMMEIAIRIEIE] |ZIBIC|E| || 


NOTE 


If any of the above steps fail to occur, the test 
has failed. 


Mobile Unit Simulation Mode 


This mode may be used to check the operation of a repeater or repeater 
system by using the FM/AM-1200S to simulate the workings of a mobile 


unit. 
STEP 
i 


To perform the test, follow these steps: 
PROCEDURE 


Set the MODE Selector Control (39) to DUP. 


Zits 
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Press: (fa rs 
- ry! 
FUNCT OPT 


The following display will appear on the VFD: ( 


Press: as to select the Mobile Unit Simulation Mode. 


OPT 


At this time, the FM/AM-1200S is monitoring the incoming digital 
data from the repeater UUT and looking for a valid data word con- 
taining its ID code. The following message is displayed: 


MICIME| WHALE) IZING] | | | | 


When the correct data word is found, the following will be dis- 
played on the VFD: 


Press: am to simulate a Push-to-Talk. 


10 PS 


hag 


PROCEDURE 


The FM/AM-1200S continuously transmits this PTT message to the 
repeater UUT. Simultaneously, the FM/AM-1200S will monitor the 
UUT's output looking for a valid return message containing the 
Simulated mobile unit's ID Code. 


When this message is received, the following will be displayed on 


IS] IRIEICIELZIE| 21 || | | 


the VED: 


Press c Se simulate the release of PTT. 
DCS 


The FM/AM-1200S transmits a PTT release data word to the UUT. In 
return, the incoming digital from the UUT is monitored by the 
FM/AM-1200S, looking for the handshake message. When the message 
is found, the following will be displayed on the VFD: 


MICIME| ICOMPI JET TIE] 2] | | 


This indicates the repeater recognized the mobile unit's (the 
FM/AM-1200S's) completion message. 


If the Home Repeater channel of the UUT is busy, the following 
message will be seen briefly to indicate the fact that the 
channel is in use: 


The UUT will then attempt a "Handoff" of the mobile unit (the 
FM/AM-1200S) by transmitting a handoff message to it. The FM/AN- 
1200S will then change RF frequencies (channels) to one derived 
from the channel information contained in the last handoff mes- 
Sage and preprogrammed channel values in the FM/AM-1200S. The 
VFD message: 


will display until the free repeater idle message is found. 


The VFD message: 


IRIEVE) (zi Je} | | Id | 


will display when the free repeater idle message is found. 
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>TEP 
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PROCEDURE 


After the free repeater idle message is received, press? 


10 PS 


on Keyboard (18) to simulate PTT. 
The VFD message: 


IS] IRIE LZIIE La | | | | 


is displayed, indicating the new (handed off) repeater recog- 
nized the output from the FM/AM-1200S. 


Press: we) On the Keyboard (18) to simulate PTT 


OcS 


release. The VFD message: 


is then displayed on the VFD to indicate mobile completion. 


NOTE 


If any of the above steps fail to occur, the test 
has failed. 


5-14 CELLULAR TESTING — AMPS: OPTION 15 (FM/AM-1200S ONLY) 
ETACS: OPTION 16 (FM/AM-1200S ONLY) 
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Biaire > -9 “=r M/AM-1 2005 Front Panel aGontrols 


Appiacabie to Cellular Testing 
Operations 


CONTROL SETTING 

fa MODULATION Selector Control vd ay lied y ta Sg 

4 Modulation METER Control Ge Hien ee 

S VAR Tone Selector Switch os 8 A oe 

7 ieee Lone Selector Switch oe oy cae 

10 RF Level Attenuator Control: 50 dBm 
18 Keyboard As required 
a? PUR/OFF/BATT Switch SPN ie, OA el 
26 HORIZONTAL Sweep Selector Control tk W4Hiz ADM y 
39 MODE Selector Control "GEN" 


Table 5-12... -FM/AM-1200S Front. Panel. Controls,.Applicable 
to Cellular Testing Operations 


el4-1 GENERAL 


The AMPS (Advanced Mobile Phone System) Cellular Option (Option 15) and 
meemrnAcs (10tal Area Communications System) or ETACS (Enhanced Total 


ArPeoecommunications) Cellulary Option (Option,16) for the FM/AM-12005 al- 
howsean OPeFatoritoctest.Celiular felephoneseby using the FM/AM-1200S 
toisimulate as Cell Site. The Cellular Test procedures for the FM/AN- 
Pe0USganebudes instructions forsParameter Setup, Manual/Auto Test Proce- 
dures, Test Result Review and a section on Remote Cellular Test 
Commands* for use’with an RS-232 compatible external device 

5 =o.) 


SCOPE/DVM O 
CONNECTOR 


AUXILIARY POWER 


T/R CONNECTOR 


CELLULAR 
RADIO 


LOW POWER 
CELLULAR 
WATTMETER 


Figure 5-9A Cellular Powermeter Test Hookup Diagram 


The Low Power Celiular Wattmeter is used in the following tests: 


Tea Oe sea 
a ee 
Do 49 
Sih = 15 
S21 4-16 


Manual Mobiie-toa-Cell Call 

Meter Displays During Cellular Testing 

Manual Cell-to-Mobile Cally and Auto Handott fesse 
Cellular Auto Test Procedure 

RS-232 Remote Cetlular Commands 


# 


INOTE| 


When measuring power, using the external Cellular 

Power Meter, remember the cellular telephone may 

not have a 50Q impedance at the antenna. These con- 
nector and cable losses may causé a mismatch and 

false ‘readings’ ‘The coupleraspeciticata oneise sl 

for power and <3% for voltage output. The AMPS 
specification for power” output ts) tis. Meee aise 
specification for power output 7s t3205 >) shoes 
specification is £10%. The technician must make ane 
dividual judgement about the failure of a UUT. \ 
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Begin the Cellular Test Procedure by performing the following steps: 


See PROCEDURE 


1. Set the FM/AM-1200S° front panel=controls= to-thess-ertyngeds) sted 


vis lees Ors @ Ste oes bye 


2. Connect the Cellular Wattmeter per Figure 5-9A. 


3. Adjust VAR Tone Level €ontrol (6) <For“aneindi tation Otis nae 
deviation (1.7 kHz deviation for ETAGS units) on=the MODULA @oR 


Meter (1). 


If no tone is being generated, enter a tone as de- 
scribed in.section 4-10 of2t ise mania ice noises 
will be overridden by the FM/AM-1200S Cellular Test 
programming. A tone of 6000 kHz is recommended 
since this will approximate the SAT frequency. 


4. Set. VAR Fone Selector Switches (oo. toot 
55 Set l kHz Tone Selector Switcn (7) ce, chaos 


6. Adjust 1 kHz Tone for an 8 KHz -devidtion IMa@icationy one one 
MODULATION Meter (1), 


16 Set .1 kHz Tone Selector 3501. Chie Gi cae coe 
8. Set VAR Tone*Selecton Swirtch4C5) to seun tine 


ge Set MODE Selector Conmtral. C3907 cower 


10.- Adjust the VOLUME Control (40)54as  desareae 
\NOTE} 


If the volume is set at too high a level, feedback 
from the microphone in the UUT may cause deteriora- 
tion of tested modulation readings. 


11. Adjust the SQUELGH Control (41) )unti Wethes Ge) page wie oe 


ie Ge ees. OU. 


bt Set MODE Selector Control) (39) 20a 
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ea 


2ND 
[ ] 
One Keyboard Clady press: oat OPT 


PROCEDURE 


5 


a) 


tel t 
| | 
Press the om or | key until the following appears on the VFD 


o 
DVS D La Veclonss les 


TULL LPG LV irda 
Peis ete UL JUWw 
E 


ENTER 
cress il The word “ON” will appear on the VFD Display (37): 


Parameter Setup 


In order to successfully test a celiular telephone, the FM/AM- 
1200S must be informed of the values of several parameters (vari- 


ables} 


a 


PROG ND IT 6 (| 
| se 
To program these parameters, press: [ver |Lfncr || of 


A list of Cellular Test Programming screens will appear on 
- 


t + 
be Oe 


The parameters may be edited or values entered by using the 
FM/AM-1200S keyboard (18). 


the VFD Display (37). To review the list, press 


The list of VFD display screens, the parameter name and the 
range of each include: 


I.d0. Number 000 to 999 
{NOTE 


The I.D. Number is a test reference number only. 
The 3-Digit number will appear on the Test Printout 
(See, Figures. 5-10 and 5-11) and’ may be used asa 
Tracer Number for the Cellular Teiephone under test. 


Control Channel AMPS System A: SMS oes Be a 
AMPS System B Bo 3 5 4 

a A ee eo eA Po AS 

E-TACS System B: 323-343 


pertaining to the cellular system equipment being tested. 
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SEER PROCEDURE 


Voice Channel AMPS: 1- 
om0 Nai 3 29-2047 


MICIMEIRICIAM| |=] IHICIME| _ [=] _IRIGIAIM| 


Home/Roam Select Any digit key toggles 
through selections 


MIIIN| [2/2\2|-]2/2)2) -[2)2/2)2| 
Dl 3 (pal Waid VARU AR a) Aa Aan 


Mobile ID Number DTCECS= or eu 


fe Tl TALTALIALIALTALIALLALIAL TALIA IA CLIAN VY rd m 
I Ll Viiwiivignwviwiliwigiwlg _ITINIA ay | Li 


Serial Number (AMPS Format) Unit Serial Number 


AMPS Mobile Telephone Serial Numbers may be entered 

as Decimal digits (SND), Hexadecimal (SNX) or Octal 

(SNO)—note that the UUT serial number is listed in = 
all three formats on the test printout form (See eS 
Figure 5-10). These serial formats are equivalent 

and the FM/AM-1200S will automatically convert an 

entered serial number from one base to another; 

e.g., a serial number entered in Hexadecimal format 

will be converted automatically to decimal digits 

and Octal and vice versa. fo access the corcecr 

format when entering the UUT serial number, press 


ray = 
ee 
the key to scroll between the “SND,” “SNX” and 


ENTER 
fossa 
“SNO” programming screens. Press to enter the 


desired format into operation. 


mai ral CAl Al al ial cal ial mala cal in 
IN VNC YI ad 


Serial oNumbers( GAGES tof SBTACS  Farmat) 


med re | ym ee Wa eT, EX) | BE) TAH ra TALITALIA Ih Fe | tA| Ita hae 
sar FRE ssh bz] see Hay) ees Hz] 


SAT Frequency Select Any digit key toggles 
through selections 


MIME! [za] | | | (aeiajaia| 
MU Wf a fy SI Ut ak | jal i YWIYIwiwgiidi 


Home or Area ID ( 
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Digital Color Code Any digit key toggles 
through selections 


Enable Handoff Test Any digit key toggles 
through selections 


Ld f 


ry 
Handoff Test Begin at Channel # AMPS: tema 0.23 
1-1000 
2 UOUG 
9-2047 
Handoff Test End at Channel # AMPS? 21 1°: 1023 
TAGS 3—-P=3000 
Pa TACS ve 0 £600 
Oietocgsc lad 
MIFINIDIOV IF) THIN] LL 
Handoff Test Increment i793 
(Number of Channels between Handoff sian at Se 


IAIN ICIP] IRISI PIE] | 


Handoff Rate 0-9 seconds 
(Length of delay between Handoffs) 


ie rm t AHCI Te [oO tA 
| 


SINAD Test Enable Any digit key toggles 
through selections 


TiAHiW TI Ti} ViV 
LUVvird ou Te be 1 ATS 


Set SINAD dB Level OFdG 07599 db 


IE am ene 
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SLE P PROCEDURE 


C Cy moa T wf) Chi 
| AIGIRIMIALT =| IAIMIPIST | | | 


Test Format 


\NOTE} 


The “Test Format” VFD dispiayed is dependent on the 
Option sinstalled., Option 15 (AMPS)* orcOption teage- 
TACS) will display the appropriate screen. 


TJ om ¢ 8g 
AUBIJE! |=] Ut) [el 14 


Printout Enable Any digit key toggles 


\NOTE} 


If a printer is not connected to the FM/AM-1200S and 


aT Ae ed had ba oa me wie a trite 
JPIRIZIM TE] IEWNIAL BIE] |=] | t 


through selections 


is selected, test results may be Sane of aS- tnestese 
set searches for the output device. 


PRE RL EMG EL 
t ye “w/ 


eS 
is selected, press Ll and. .DLocecd>tonS 214-37 
b. RAM Test 


When the PWR/OFF/BATT Switch (22) is set to the “PWR” position, a 
RAM Test occurs. Results of this test will output to the printer 
output pins_of the RS-232 Connector (A353) Sel tet Cesecte eS SCC loam 
ful and a printer is connected to this connector, the message 

“RAM OK SePRINTER OK Swi) ap eit boas 


NOTE] 


“PRINT ENABLE” does not have to be programmed for 
this output to print. 2! TheiPrinterbrareiiecers cor 
the printout are: 


BAUD RATE = 9600 

DATA. Biliess sera 

SEP S70 .Baep teers 
SET PARITY = NONE 
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aa 


or 


SLEP 


PROCEDURE 
Printer Parameters 
When a printout of the Cellular Test is desired, i.e., when: 


‘x rT TACO oO 
JPIRLEIME 7] EIMALBIC JEL |=] | 


is selected, the FM/AM-1200S must also be informed of the 
printer’s parameters through a series of programming screens. 
t 


L 
To access these screens, press Lo 


Printer Programming screens include: 


oer 
no o 
Oo NM 
O00 > 
ooo 
ooo 


seu. ect. Det a-/Bits Any digit key toggles through 
selections 


Any digit key toggles through 
selections 


AIAIR | EE 
rays CAA 


Select Parity Any digit key toggles through 
selections 
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5-14-3 Manual Mobilé-to-Cell Call 


: |NOTE} 


Pressing any key on the FM/AM-1200S Keyboard (18) 
in the “first -cofumr Cecg. OTMr ~— tOnc eee 
SERA a i TRFOR orrstxtherewets cNR i RUNCT? eee 
“EXEC”, “ENTER”) except when shown in this proce- 
dure will terminate the Cellular Test procedure at 
Fiat petite 


Perform a Mobile-to-Cell Call by utilizing the following procedure: 


SEF PROCEDURE 
EXEC wD If 6 
| 
Ly Press: [step || Funct || opt 


The VED Display Gaek iidicates: 


The FM/AM-1200S/A will perform either of these two tests on the 
Cellular Telephone unit according to the digit selected. 


1 
ee 
cae Press :Liops 


irene Vi DDI S pray CS yrds Cates: 


These words will be flashing 


Sie Press: y 


The VFD displays: 


After a short pause, the VFD Wil ledtsplay aioe mia sce 


4. On the UUT’s keypad, enter the number to be called. When the UUT 
“No Service” light goes out (as indicated on the the UUT’s 
callouts), press the “SEND” button (Cor 10s =eduivarent yeo so) eeuee 
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Sec P. PROCEDURE 


After the UUT responds, the FM/AM-1200S will display the called 
number on the VFD: 


2 'f 
cle 


(Welle CUELECCCECC. tne number Cas) ed) 


\NOTE} 


As many as 16 digits may be entered as the number 
Carlen or most mobrle cunts “although only ll dig- 
its will dispiay on the VFD. However, if fewer 
thiatiell digits are.entered, that number of. digits 
Wil De.displayed on the VEO. LTO 2010 tsa Ce. en- 
Perec con cue abt ~bir the. SENDS is activated: anv- 
way, the VFD will display the word “CALL” and the 
remainder of the VFD screen will be blank. If more 
than 16 digits are entered on the UUT keypad, the 
test results will be invalid. 


re Chee teats GAle: phase AS. Successful, andr ther mobdides UUT is con- 
nected with the simulated cell site (the FM/AM-1200S), the follow- 
ing message will be displayed on the VFD: 


AY i x TUAHANC TT | Te | Tt 
MILA) (CIGINIMEIC|TE |) 


MoDenewa Driet pause, the display will change to: 


LITVIVIViY Cait PA (otiiet Vv 
IININIAINA Peis aa] A VA 4\ 


This information represents: 


HXXXX — “XXXX” is the Voice Channel Number programmed 
into the FM/AM-1200S during initial programming. 
t 


PL=0 — The output Power Level number of the UUT 


SAT=X — Is the SAT frequency entered during initial 
Omodremmi ng. o.lnus Figure will be: 


Ar eee ery Te 
Pa Ee 


S Ane ee 00 HZ 
Dome outist wale vol uerin, the Pl= field, press, LEFT Atrow, key. until 
PinscUratse oven tie op in une PL= Field. 


oF be 


Sher 


4a 


2ND yi 
| : 
. Press Lact] ow] to activate the Cellular Power Measurement Function. 


PROCEDURE 


Cr 


The up/down arrows increase or decrease power levels from 0 to 7. 
Down arrow increases power level and Up arrow will decrease power 
level. 


yz 
Press = to return to the original test and HANDOFF, PL= and 
SAT= prompts. 


The FM/AM-1200S’s VFD cursor position on the above display should 
be at. theacks-sot-SAL=cia. 


t + 
a8 2 
Press the or key to change the SAT frequency. 
{NOTE} 


Changing the “SAT=” frequency number during this 
test will also change the programmed SAT parameter 
of the FM/AM-1200S. 


Use care when changing the SAT frequency. Too Naw 
rapid switching between frequencies may cause the 
FM/AM-1200S to lose the SAT and terminate the test. 


Press the key once to. bring the cursor to the “O0O*- of the 
“PL=0" segment of the VFD display. 


t t 
Use the or cl keys to scroll through the Power Levels of the 


UUT from PL=0 (the highest power output) through PL=7 (the lowest 
power output). y 


While scrolling through the Power Levels, the CRT Display (31) 
should be observed. As each Power Level is set in turn, the CRT 
display should decrease or increase in amplitude as the Power 
Level decreases or increases. 


: 
Press the key to bring the cursor sto thes -uxxxx posotion oF 
the VFD readout. 


t ¢ 
) | 
Begin a manual Handoff Test by pressing the LoJ or LeJ key. 


(Cv 


SEP 


PROCEDURE 


As tne FM/AM-1200S begins the Handoff Test, the VFD (18) will mo- 


mentarily display: 


Sd ee TIM Nh 
IAIN BIE) VGL AIL | 


with “HHHH” the Handoff channel number, then. return to: 


However, the “HXXXX” will now indicate the new (handed off) Chan- 


nel number. 


t + 
aa) eae 
By continuing to press the or a | keys, the UUT will continue 


to nandoff until the programmed “HANDOFF END” number (if handing 


off to a higher channel number) or the “HANDOFF BEG” number (if 
handing off to a lower channel number) is reached or exceeded. 
At that point, the UUT will handoff from the “HANDOFF BEG” or 
“HANDOFF END” channel according to the programmed “HANDOFF INC” 
number. 


\NOTE} 


Performing a Handoff Test in the Manual Test Mode 
will not change the programmed Voice Channel Number 
of the FM/AM-1200S. 


A Handoff Test to a specific channel may also be 
performed by entering the desired channel number on 
the FM/AM-1200S keyboard (18). Channel numbers may 
be entered and edited in the normal manner. The 
“HXXXX” segment of the VFD (18) will change to 


¢ 


an 
reflect the entered Channel Number. When the D 
‘ + é 
ra | 4 
Orerccei Key is pressed, the UUT will’ handoff to the 
new channel. 
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PROCEDURE 


If an unused channel number is entered as a handoff 
channel or an attempt is made to handoff to an unas- 
Signed channel number using the programmed “HANDOFF 
INC” figure, the v.F Dwi moieiG ebelavomebenht 1 rare ines e 
channel number as a Handoff Channel. However, with- 
out the proper information returned to the UUT, the 
FM/AM-1200S will terminate the Cellular Test. The 
VFD will then display: 


as the Cellular Test is terminated, or the VFD may 
immediately display: 


[NOTE| 


Valid Cellular AMPS and ETACS Channel Number and associ- 
ated Transmit and Receive Frequencies are listed in Ap- 
pendices G and H. 


Cellular transmit and receive channels may also be 
set directly from the FM/AM-1200S keyboard and 


Pais 


If necessary, press L#jto toggle between these two 
screens. 


Use the FM/AM-1200S Keybod rd (16) o en erate 
desired Transmit or Receive Channel number. 


5-14-4 Meter Displays During Cellular Testing 


Readouts on the MODULATION Meter (1) will display according to the Mod- 
ulation METER Control (4) setting and on the FREQ ERROR Meter (36) ac- 
cording to the FREQ ERROR Meter Range Selector Control (35), including: 


fm wiitn the Modulation METER Control! C4) Set to 2 KHz/%x10 or 
6 KHz/%x10, the MODULATION Meter (1) displays the SAT Deviation. 


eee with the Modulation METER Contro! (4)-set to 20 KHz/%x10 or 60 
KHz/%x10, the MODULATION Meter (1) displays Signal Tone Deviation. 


3. With the FREQ ERROR Meter Range Selector Control (35) at any RF 
setting, the FREQ ERROR Meter (36) shows the UUT transmitter 
frequency error. 


4. With the FREQ ERROR Meter Range Selector Control (35) set to any 
AUDIO setting, the FREQ ERROR Meter (36) will show the UUT SAT 
and FM/AM-1200S SAT frequency difference. 


NOTE] 


It may be necessary to mute the UUT microphone for 
a stable Audio Frequency Error reading. 
as Frequency Error~-and Deviation levels may be digitally checked and 
2ND PROS 
FUNCT 


=| 
METER 


displayed on the VFD during the test by pressing: 


With the Modulation METER Control (4) set to any kHz/%xi0 posi- 
tion, the VFD will display: 


is VIiVIiVIYV MA| Ti VIVIiVIYV 
VIE LEIXIXIXIX] | MIB] [XIXIX1X] 


By rotating the Modulation METER Control (4), the VFD will con- 
tinue to display Frequency Error (FE) plus, as the second VFD 


readout: 
i 7 VvViviviv 
tht AIANAILA 


Battery Charge Level 


tiga VIVIVIV 
WNT] ANIAIAIA 


Watts Average 
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STEP PROCEDURE 


# PTE VIiVIiVviVv Pep isi VIVIVIiY 
WN NINIANIA YN II NINMIAIA 


Watts Peak (WP) 


Signal Level 


Hie s VIVIVIiY 
LL AINIAILA 


Distortion Level (DI) 


i RE VIVIVIYV 
SIZ] IXIXIX)x] 


SINAD (SI) 


The SINAD displayed on the VFD using the above 
method will always be “01.00". To perform a SINAD 
test in the Manual Mode, complete procedure 5-14-5. 


6. " To’ retunn;Go, the Celiularetest, proceuurces. sress : i 
5-14-5 Manual Cellular Test SINAD Measurement 


To measure the SINAD of the UUT while in the manual Cellular Test, com- 
plete the following steps: 


oe P PROCEDURE 
1. Complete Procedures 5-14-2 thru’ 5-14-42 as, app) teapilic. 


2. Connect the Audio Signal*® Output of the UUT to the EXT MOD/SINAD 
Connector (15) of the FM/AM-1200S. 


The SINAD Meter has a range of 3 dB to 20 dB at 
1 kHz, an .aceuracy .of t1° dB ato le2ngbesiNAgeaia an 


Input Level of 0.25 VRMS to 2 VRMS (10 VRMS Maxi- 
mum). 


<i Place Modulation METER Control (4) to SINAD. The MODULATION 
Meter (1) will go to full deflection. 
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aVeEP PROCEDURE 


[ in] 
A: Press: Lmuctjimer} to enable SINAD. 


feet lt KHZ Powe Selector Swatcn (/) to. the “INTL”. position. 


6. Adjust the RF Level Attenuator Vernier Control (10) and the RF 
Level Attenuator Control (9) to obtain the desired reading on the 
SINAD scale. 


moet 1 KHZ. lonewselecros—switen-C) >to 0FF*—posi tion. 


eee Disconnect Audio Signal Output from EXT MOD/SINAD Connector (15). 


+/- 


wee bo return’ to the Cell Test procedure, press: 
Seee-o Check DIMF Digits During Manual Cellular Test 
To check DIMF Digits while performing a Manual Callular Test, complete 


the following steps: 
See, PROCEDURE 


\NOTE} 


DTMF Decode (Option 10) must be installed to check 
the UUT handset DTMF. 


mee Complete Procedures <5-14-2 thru .5+14-5.as applicable. 


DTMF 
“a Press:Lumus 


3. Use UUT keypad to enter DITMF digits. Entered DTMF digits will 
display on the VFD. 


- | 
a wo. heturn .Lo0 ne .Cel b shest ~prooedune,, press: 
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5-14-6a Flash Hook Test 


Complete the Flash Hook Test by the following steps: 
STEFF ; PROCEDURE 
1. Gompreéete procedures 5-14-2 thru 5-14-6 as app e cope. 


2.. Press. the “SEND” button Coreits; equavalent). On the vl eels eee 


respond with a 400 msec Signal Tone and 


& Sz vue ues 
ILIAISIST IHIGISIK] [LL LI 


will appear on the VFD (37). 


+/- 
= 
3. To return to the Cell Test procedure, press al 


5-14-7 Check Voice Deviation During Manual Cellular Test 


To check Voice Deviation during a Manual Cellular Test, complete the 


following steps: 
SLEEP PROCEDURE 
1.--GComptete-Procedures-$-14-2-thru=5>-14-ta “as app) cap Tce 


2. turn Scope Vertical Control G24) stoeosn2) se 
3. Turn HORIZONTAL Sweep Selector Control (26) to 1 ms/DIV. 
4. Place 1 Kitz “TONE "GENERATOR SwWiten’ (7) to- ornare 


5. turn VOCUME°CONTTe fulsiy =o 


INOTE} 


Unmute UUT Mic if mot already unmuted. 


6. Hold UUT Handset close to the FM/AM-1200S speaker and turn the 


1KHz TONE GENERATOR Tone Level Control (8) cw and read the 
deviation on the oscilioscope CRT display (31). 


The. SAT deviation is also present in this readang, 


Low level feedback may occur when the UUT Handset 
is held very close to the FM/AM-1200S Speaker. 
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fae -6 8 6©lerminating Manual Cellular Test 


After performing all necessary tests in the Manual Test Mode, press the 


SenvU button or on the Keyboard (18). The VFD will then display: 


Pressing any key, while testing, will interrupt the 
test and the UUT will remain locked in the current 


step. 
If any of the preceding Manual Cellular Test Proce- 
Diese Seto bom OOCUr as. Ne LOS Tela Sq f:a1 hed «> To 


(eel rm 
>< 
| 
= 
8: 
| ~ 
se 
wn 
eae 
r 
P*) 


; ea, 
PeCeyecie tests. Ds eS52 5 (Se 

5-14-9 Manuai Cell-to-Mobile Call and Auto Handoff Test 
Perform a Manua: Cell-to-Mobile Call and Auto Kandoff Test bu utilizing 


the following steps: 
STEP PROCEDURE 


Exec |! 2ND 6 
>| oz 
ih Press: | smp || runcr || ot 


The following message appears on the VFD: 


@ f mm) 
EMANATE 


| 
i: 
on Press: Luioes | 


The foliowing flashing message will appear: 


The following flashing message will appear: 


i Meat A 
07 


SREP PROCEDURE 


4. Press: 


The following message will appear: 


The Cell-to-Mobile Test sequence will start by the simulated cell 
Site (the FM/AM-1200S) performing a Registration Order. While 
this is performed, tne VFD will display: 


as the’ FM/AM-T200S]beqgins.a-neglstratron oraecr. If the mobile 
UUT responds successfully, the Mobile ID Number (MIN) wiitl be dis- 
played on the VFD, Tollowed by the “P” flag: 


(With “MMMMMMMMMM” the MIN number) 


INoTE} 


If the mobile UUT fails to respond to the registra- 
tion order, 


will continue to display but nothing else will 
occur, To ré~instatute thesteste press. 


Ber | 2a PE + [Enter EXEC |[ ENTER ][ _1 t |[ ENTER 
cam || aa |) co || om om | } | om = || = 
TeP_|i_funct j| opt ji tops || 0 Or {Sip 10Ps || OD 


After registration, the FM/AM-1200S will begin the cell-to-mobile 
call as the VFO displays: 


if the page is successful, the foltowinde Wil le snertty, appear. 
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PROCEDURE 


mie Te pe re 
MIO BIZC IE) (CICIMNIE]E] FE} 
\NOTE} 


If, during programming of the FM/AM-1200S, 


was selected, go on to Step 6 from this point. 
If, during programming of the FM/AM-1200S, 


NTO FT ENACT 1 
Perea Lc y! iVil 


was selected, the following screen will appear 
Spaiimy aiterm MOBILE’ CONNECTED” is displayed: 


\NOTE| 


The SAT Frequency may be changed, the Power Levels 
may be checked and a Manual Handoff Test may be per- 
formed from the “HXXX PL=0 SAT=X” screen Dy uSing 
the procedures outlined in Paragraph 5-14-3, Manuai 
Pome Ue buds Les steps & -enrougy 9: ~. Fre= 
quency Error and Meter readings, Manual SINAD Test, 
Check DITMF Digits, Voice Deviation Check and Flash 
Hook Test may also be made at this time by utiliz- 
Miele adop ECD ibaten procedures: 5-14-4 thru 5-14-8. 


Dio ve Een oor  Onecedures: 5-14-35. thru 5 l4-9 fan | 
tha CCuUr peume SbeSt. Nas; f'ai.ked.. ener 2 «DCG 85" 
[EXEC ENTER EXEC | 

=|(=/<| =| 
ii 


2ND 1 i 
 — ry 
L_STEP +] FUNCT | shes 


The mobile UUT will now begin to ring. Complete the connection 
by lifting the mobile receiver or pressing the “SEND” button 
equivalent) on the UUT. 


(or 


If this phase is successful, -the following will appear on the VFD: 


aio 
06 


Seer 
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PROCEDURE 


Check DTMF Digits, Voice Deviation Check and Flash 
Hook Test may also be made at this time by utiliz- 
ing the appropriate procedures: -5~P4e4=@ titan 5-14 -c, 


[NOTE] 


If any steps -of=procedures” 934s tring 514-9 fait 
to: oce.ur,) thes testa has< tai) eds = aoe Str yee presse 


EXEC 2ND 6 1 t ENTER EXEC ENTER 1 | t ENTER 
Sss/-/5= . SS =)=5 
STEP FUNCT OPT 10 PS D or STEP __10PS D 


Auto Handoff Test 


The FM/AM-1200S will now automatically begin a handoff sequence 
by using the programmed “HANDOFF BEG,” “HANDOFF END,” “HANDOFF 
INC” and “HANDOFF RATE” values while the VFD displays: 


Pay) tiny 2 [ii ! {dh Wd 19 ed Sal oe 


with “HHHH” the current handoff channel. Additional handoffs 
will display on the VFD according, to the. Handott. Begin =) fanws 


off Increment” and. “Handoffcend. programmed anto the -M/AM-1 200s 


If the mobile unit successfully completes all handoff sequences, 
the VFD' wi 14° “bitte-t-Py-e deer 


ED 1h tal fal pot LY ed Lah V ie SR LENE N ES BES) EL 


This will shortly be tot lowed pyr deprive. x15 py 


POLEDUAH Ath al Le Ph ie 18 7 
MIAN BIGIEIE, TFIEISTFL | | Ie 


Ents wald bes fol) lowed pve 


RN AZ NALA be EE fA Pa Veg itis Vv 
FRE VASSAL ANN fee vi =a Ta /\ 


[NOTE] 


The SAT Frequency may be changed, the Power Levels 
may be checked and a Manual Handoff Test may be per- 
formed from the “HXXX PL=0 SAT=X” screen by using 
the procedures outlined in Paragraph 5-14-3, Manual 
Mobile-to-Cell~Cath test “Steps =sreneot cones 


a 


SEP 


7A. 


PROCEDURE 


INOTE} 


Frequency Error and Meter readings, a Manual SINAD 
tes te ae Ciel kh sOn eo htr Did tts. a “VOTCe Devi ation 
Check and a Flash Hook Test may also be made at 
this time by utilizing the appropriate procedures; 
Bre A A OTS Ld aes ed Ce 


2ND 7 
: ) 
Press Lmxct] ow] to activate the Cellular Power Measurement Function. 


The up/down arrows increase or decrease power levels from 0 to 7. 


Down arrow increases power level and Up arrow decreases power 
level. 


+/-— 
Press to return to the original test and HANDOFF, PL= and 
SAT= prompts. 


INOTE} 


If an Auto Handoff to any programmed channel fails, 
Piemleee wills Stop at that point and the VFD wil} 


display: 


re iC ae 
a aa ci rae | oe | oe | ae 
ca - =| 10 = or a STEP 10 PS 


s=600/5-80bD Blank 


07 


sheet teat > ae 
. OF. 0 mor? eisvet r*ewos aeadugad 
NIMOY, if SSE RPR OE ROTTS GI ae favode Pa. 


o a ? on 
Prograrmeds “SANDREP hes neg = es 
. ‘A Yaiues MAPie the YFG. seine 


ry ~ 


as =. 13 OAAH Gre! FSeh 4 ahs Oy aaa fan 
; ; > mn 
“ “ fea 


if 
aa 


MSIRGI YRS BF VRORRSH. OFA Be a 
.LF ae ei) 


r : Fr t ~ *, Os + . = = be @ & “ ‘ 
veges AS TE TG S854. Sagem 
1ST Q2 th. - 
= To - eetty oe - eke 
- - A ri a 
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S42 Sd ; -_ ort 
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5-14-10 Supervisory Audio Tone (SAT) Measurement 


The SAT output of the UUT may be measured by utilizing the following 
procedure: 


ent? PROCEDURE 


[NOTE] 


The UUT and the FM/AM-1200S must be programmed to 
the same Channel Number to perform the SAT Measure- 
ment. Set the UUT for output on the Voice Channel 
programmed for the FM/AM-1200S. 


meecaonnect UUT Output to T/R Connector (11). 
eee turn MODE Selector pConiroli<3o)<to OREC”. 


3. Using Keyboard (18), enter the desired Voice Channel Number or 
Mobile Transmit Frequency (For the Transmit Frequency of the 
programmed Voice Channel, Ref. Appendix G@ for AMPS units or 
mepvengax Ho for lELACS units). 


For example, if the programmed Voice Channel is #334, perform 
Beier steps daibitniiec or o>eps. d- thre. 


2ND RF 
=| = 
a. Press : LFUNCT 


One of the following screens will appear: 


or 


+f— 


a) | ‘ 
ie fhoenecessdary. press. tt 1 to obtain the * RX CHAN=" (Mobile 
Receive Channel) Screen. 


pet oy! 
07 


STEP PROCEDURE 
3 é' 4 ENTER 
CII! 
ce Pres s*= 
The VFD indicates: 


PV T ]LaCIN! repeal ey 
LIRIX) | IEIHIAINE| | [SISI4 | 


As an alternative method: 


- 
ie Press: 


The VFD indicates: 


[Bleiaiaiai2) (Myiz| | 
— (A enateniarias en Le 


Using the FM/AM-1200S Keyboard (18), enter “835.020"" (ihe MNo= 
bile Transmit/Celi Site Receive frequency for Channel #334} 
as the Receive RF. 


eu. wEReSsS: 


The VED 1ndi-cetes: 


[NOTE] 


For ETACS celdular units, US 3S98 5557. 5.0l ceed sete 
Mobile Transmit/Cell Site Receive frequency and 


Beall 2 84) os 3 3 lf 7 if 3 enter 
ress: (mam | ism) aoe || in| 


The VFD indicates: 


~82 
06 


nm 


Sal N Sl 


10. 


PROCEDURE 
Utilize the manual test instructions for the UUT for output of 


the SAT from the unit’s T/R connector or antenna. 
aie Burn son UUaRrans mitt er. 


De in, (on: Ui - SAL a 


c. Program UUT to desired Voice Channel. 


EXEC | 2ND 6 
ae = 
PipecicernysAMa e000 S hront panel press : =| opt 


Pie WRU PTrnroicates:: 


[eat 
Press : Lops 


The VFD wiil display the flashing message: 


Tesetle 


inesvtrOo willie stop tlashing and the SAT will display on the MODULA- 
BLOM OME LER POH) with the Modulation *METEReControl+-(4) setito the 
Meh Zion or iby KHZ7%x1L0 Setting: 


2ND PROG 
| im 
To digitally display the SAT, press: Lfuvct || en 


hire SA1 Will pdasipseeyaon tne VFD as’: 


wien the -MD X.XXX* as the SAT in kHz. 


RF 
om | 
mo exit the tesit_£_pressi: 
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5-14-11 Signal Tone Measurement 


The Signal Tone output of the UUT may be measured by utilizing the fol- 
lowing procedure: 


SLEF PROCEDURE 


The UUT and the FM/AM-1200S must be programmed to 
the same Channel Number to perform the ST Measure- 
ment. Set the UUT for output on the Voice Channel 
programmed for the FM/AM-1200S. 


in Connect UUT to T/R Connector (11) 
2. Turn MODE. Sel e€2GETCOnUrol Cay) to noe 


3. Using Keyboard (18), enter the desired Voice Channel Number or 
Mobile Transmit/Cel!l Site Receive Frequency (For the Transmit 
Frequency of the programmed Voice Channel, Ref. Appendix G for 
AMPS units or Appendix H for ETACS units). 


2ND RF 


. =| = 
As an alternative method, press: LFUNcT 


Use the L#Jj Key, if necessary, until the VFD displays: 


4. Utilize the manual test instructions for the UUT for output of 
the ST from the unit’s T/R connector or antenna. 


ne Turn on UUT transmitter. 


D. turnnan eSifb eS: 


c. Program UUT to desiged Voice Channel. 


EXEC 2ND 6 
S| oz 
5.- On the FM/AM-1200S Tront panel 7 prass: 


The VFD indicates: 


MICA TE EE 
Po SAE eh ia 
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STEP PROCEDURE 
ey 


Be 
ie Press: wes. 


The VFD will display the flashing message: 


¢ 
| om | 
Press the Lv_ji key three times or untin the VFD displays the 
flashing message: 


| 


=| 
meer ress: ([ @] 


The YFD will stop flashing and the Signal Tene will display on 
tne MODULATION METER (1) with the Modulation METER Control (4) 
set to tne 20 kHz/%x190 or 60 kHz/%x10 setting. 


PROG 
whip : : || 
me Toed?gitalry ‘display the Signal Tone, press: | sa 


The Signal Tone will display on the VFD as: 


ie 9 iam VIVIVIiV Mi Ti V 
PETE IXIXIXIXL | IMIDE |X 


with the.“MD X.XXX” as the Signal Tone in kHz. 


Vv 


RF 
‘=. 
tiie eehO ext tthe best, press: - 


5-14-12 Manual UUT Registration 
The Registration output of the UUT may be decoded by utilizing the 
following procedure: 


Se.P PROCEDURE 
1. Output the UUT’s Registration from its T/R connector or antenna. 


[ 20 
iJ 
eo On the FM/AM-1200S front panel, press: =| =| =| 


/ MICAH Hoa! C210 fF iat 
/ i PTF mae fe 


The VFD reads: 


wa) 
+ 
m 
a2. 


CoP aS Ret See Tee Ce Tek Suk hak ee Cat ah IFR FM/AM 1200S AMPS 


x 


* 
* 
* 
* 


5-86 
07 


PROCEDURE 


pres rinee 


t 
= 
Press the | key four times or until the VFD shows a flashing: 


Bf ie Wr ims Boat eh Hie) St iy | ee ee co) eb 
RIEIGIZISI ARIAL ZIOIN, | | | | 


LC 


Press: 


The VFD message will stop flashing and the UUT will output a 
registration message. When it is received, the VFD will display 


Mi TINI MI MIM MI MINA MI MIMINA 
ame a Rs a PB Pay ytd Coip TS Pod ay 


With “MMMMMMMMMMM” as the Mobile ID Number. 


{NOTE} 


If, during programming of the FM/AM-1200S, 


was selected, the first section of the Cellular 
Test. Printoutewill. be printed. bet ee Gia eae. 
This information may be used as information for 
further testing or as an incoming UUT record. 


DATE 
DEO SDS NUMBERS] Sat 52a USER bD# 6123 
LE SERIAL NUMBER -. 12900006652 “HEX= *S10019RG. (0CUl ZUit0 0G 
POs VOU COPS OMe eo SAT, = 59/70 Gaz DCGaya 0 [HOME] 
POWER: CEASSail CONTINUOUS BANDWIDTH = 20 MHZ 


Figure 5-9a Manual UUT Registration Printout (AMPS) 


CELLULAR MOBILE AUTO TEST ********x« 


* 


2 ees Be 


S=14-13 No-Coax Mobile-to-Cell Call 


momemake a Mobile-to-Cell Call with no coax connection, utilize the fol- 
lowing steps: 


= LEP 


\NOTE} 


To avoid interference with nearby transmitters/ 
receivers, perform the No-Coax Call Procedures in 
an RF-Screened facility. 


PROCEDURE 
Set the FM/AM-1200S Front Panel Controls to the settings as 
et eae Ii aD Les >= i 25 
Install antenna on DUPLEX Output Connector (14). 


Install antenna on ANT Connector (34). 
= | a 
On the FM/AM-1200S front panel, press: [ANG OPT 


+ 
tA} 
Press the or ca key until the VFD shows: 


Po.es's': 


mone VED shows: 


V A) Ren | i | Aw 
PBIUIPIIELX] JALZIG|H] |_| [GIN 
=(=(= 
Press: [wen || Funct j{_ oer 


Program the FM/AM-1200S to the parameters of the UUT as shown in 
Parnadaraph o=l4=2 Step: 10. 


cI - = 
||! _]j 
Press: | STEP _|| FUNCT 


OPT 


The VFD shows: 


5-87 


06 


Semen 


Lue 


ie 1 


Lees 


Ls bs 


14. 


5-88 
06 


PROCEDURE 


1 
t__]} 
Press :Lidps 


The VFD indicates a flashing: 


Press the Les} key five times or until the VFD shows a flashing: 


Oe ~|Fucav ay Be ! 
IMGLIEICIAIXE JENN | | I I 


1 
ee) 
Press : Lops 


As the cell site (the FM/AM-1200S) begins the call procedure, the 


IMOLBIZCIE] ZIMZI7] | | LI | 
ag tet a ee et et oh a hs 


VFD shows: 


Turn the Mobile unit power on. The FM/AM-1200S will “capture” 
the mobile unit ‘and’ sehe mobile unit’ s “NO SERVICE readout nor 
its equivalent) should go out or its “ROAM” indicator should 
illuminate. 


Place a call as outlined in paragraph 5-14-3, Step 4 and continue 
with the applicable Manual Mobile-to-Cell Call procedures, 
including the remaining steps of 5-14-3 and paragraphs 5-14-4 and 
5-14-6=thrusessl4-8) 


At! 


B=el4-14 No-Coax Celi-to-Mobile Call 


moemake a Cell-to-Mobile Call with no coax connection, utilize the fol- 


lowing steps: 


eit P 


10. 


PROCEDURE 


To avoid interference with nearby transmitters/ 
receivers, perform the No-Coax Call Procedures in 
an RF-Screened facility. 


Set the FM/AM-1200S Front Panel Controls to the settings as 
lat Sued. 4 ned Ler Sli: 


Pnstalie antentia on DUPLEX CutrputeConnector-Cr4)-. 


Lista antenna on ANE Connector. ¢34).. 


2ND 5 
= | = 
On the FM/AM-1200S front panel, press: TT cm 


f + 
tJ 
Press the or evs untae bie VE D= da 5.0) .ay se 


ENTER 


Press: 
The VFD reads: 
Le 
Ll 
PROG 2ND 6 is 
| om | 
Press: [wen j| Funct || oPT_ 


If necessary, program the FM/AM-1200S to the parameters of the 
Diieadsesiown atverParagraphn S~l4-2, step 10. 


EXEC 2ND 6 
- om | on | 
Press: s|= = 


The VFD shows: 


MILA AE Wo 


LOD ANIN et 


SPER PROCEDURE 


t 
- = 
ris Press the om key six times or until the VFD indicates: 


“7 rita PA Ca 
MOL ICIGIAIX, JPIRIGIET | | 


ENTER 


bs paesShens 
The cell site (the FM/AM-1200S) begins paging as the VFD shows: 


Miri DOr! t3 T Te tee 
i 8 get Eo ag fn |  & = ie i 


13. Turn-the mobile-unit power on.- The FM/AM=12005 wal? Degin a 
mobile unit Registration as the VFD shows: 


IRIEISIZIS| TRIAL TI ZIOIN, | | 


14. Continue witha Manual=Celi-to-MNobi le (al I andeAUtocnh 
as «sshownin 5-14-9,- Step 3 and on. Procedures = ea. 
thru 5-14-7 may also be performed. 


5-14-15 Cellular Auto Fest Procedure 


When the Auto Test is selected, Mobile-to-Cell Cali, tne Cell-to-Mobile 
Call, the measurement of eight transmit power levels for the UUT and 
the Handoff Tests will be performed sequentially. 


Do not turn RTD=ON when utilizing GPIB/RS-232. 


To perform the Auto test, complete the followindescepe. 
STEP PROCEDURE 


EXEC 2ND 6 
SS = | = 
i= Press: | swe || runct || opt 


The MED wirr das pdav: 


2 
=| 
Li Press :[20ps 


3. The FM/AM-1200S will perform these tests and measurements: 


ai] tle| tTlolel tT] 7 
IRIESIZISU RIAL ZOIN 


Mobtle-to-Cet l Caw 

SINAD Test (if enabled) 
Cell-to-Mob)rrevtaert 

Power Level O through 7 Measurement 
Handoff Test (if enabled) 

Supervisory Audio Tone (SAT) Measurement 
Signal Tone (ST) Measurement 


Se 
07 


STEP PROCEDURE 


The following screens appear sequentially on the VFD: 


rte a Tr baa 
eel restr] | || LY | 
Ho TIGA T a) 
IRIEIGIZIS| RIAL TITICIN| | | | | 


NOTE] 


Pt le ake ols Bran On LS uNnSUCcCCeSS Tul, (any EF WLLL! 
appear on the VFD: 


go) as oe ae ee 0 ee Bek fad a 
IRIEIGIZISITIRIAITIZIGIN| | | IF 


but the FM/AM-1200S will continue the Auto Test 
with the programmed MIN. 


os When the 


screen appears and the handset’s “No Service” callout or its 
equivalent goes out, press the “SEND” button on the UUT to place 
a call from the Mobile Unit to the Cell Site (the FM/AM-1200S). 


The following screens will then appear as the Auto Test continues: 


Leal 
ae | | 


ue cllUOLCoCCCCZ the number cal hed) 


NOTE] 


If during programming: 


si Nat TI Pea Aa | iat ka 
iL ytv cpt PRENATAL ie 


was programmed, proceed with Step 5. 


Ser 
07 


nS Bs PROCEDURE 


; {NOTE} 


iT 

ISIZINIALZ] JEIMALBILIEL |=] 12! 
was programmed, the call will end. Proceed to 
Step 14. 


5. After the Mobile unit has been called, the following screen wiil 
appear on the VFD: 


ViVvitTH o C1 Tinted Ti VIVIV 
AIA\i| oO TDL YVITT a AIAIA 


On this screen, the “XXDB” indication is the programmed dB Level 
to be tested. The “= XXX” segment of the screen is the Generate 
Level of the -FM/AM=1200S. The Tirst digit ot the. = 4) ewe 
blink, indica ti no sthits Cis *the "Cursor pos it cone 


The MODULATION® Metér C1l)iwill Bbelat full detection dat this t mnee 


6. Connect the UUT Handset Audio Output to the EXT MOD/SINAD 
Connector’ €15)7%o0f* the‘ FM/AM- 1200382 


\NOTE} 


The SINAD Meter has a range of 3 dB to 20 dB at 

1 kHz, danyaccuiracy? of -¢)) dBaate 1230 BSI NAD ana an 
Input Level of<-05-252VRMSSb05241V-RMS LORS Noe 
mum). 


ee Place the 1 kKHZ.7TONEIGENERATORGSWi1tcn. £Almupw NOL. 


8. Adjust the RF Level Control (9) -and-RE=vever Vernier Control (iu 
for a SINAD indication off the: MODULATION Meter (1) equal to the 
“XXDB” level dasplayed on the Ve: 


ee ha 
06 


BE P 
2. 


10. 


ae 


ee. 


ee 


PROCEDURE 


Peaaurne RE Level. as shown on RF Level Control (9). Enter the RF 
Bevel as tne? =X YKeSR Sj gure’ 


If, for examples -thevRF Level reading i's -108-dBn, press: 
1 0 8 
= 
10 PS ocS BAUD 
{NOTE} 


ENTER 
= 
Do not press until completing Steps 10 and 11. 


Brace: the 1 kHz TONES GENERATOR@Switch (7) to OFF. 


Disconnect UUT Handset Audio Output from the EXT MOD/SINAD 
Connector (15) 


ENTER 
- 
Press: 


prcer a Drief pause’, 


S7E T= bi All THC | Ti 
LTR fc) | Be NE teh 


Pape anne dr Oteethemv lee wAsthesAutosrest<continues, this will be 


replaced Dy: 
raed ike ite NAT I ¥ an 
IPIAISIE, IMISIBITILIEL | | LL | 


ALeanisoponntjathermobileaunit should<begineringing: Complete 
the call by lifting the mobile unit’s receiver or by pressing the 
SSEND *DUtTtTON Of) its*®equivatent:>. =The following message should 
aopear. on the  VFD: 


Mi DT IT]MInint Te) 
Pett ae fie L|eiteviryv fe] fool 18 


ig) 3 


STEP 


dass 


PROCEDURE 
The test. will then continue with power level checks as the mobile 
unit decreases power as instructed by the FM/AM-1200S The 
following will appear sequentially on the VFD: 
The: “eu -"*+5+" an each power level check screen wit) De vTrepraces 


after a short pause with the RF power level readings of the 
mobile unit output. 


Observe the screens and power meter as each power 
level is read. Each successive reading should be 
less than the preceding one. This power reduction 
may also be observed on the MODULATION Meter (1) 
and the Spectrum Analyzer CRT display (31). 


PROCEDURE 


NN seh Sn 


Te 


LS Day s:: 


Wietme ~HHAH the icurrent ihandoft. ¢hannel ! Additional handoffs 


Seat tecontinue from this point with a Handoff Test as the 


will display on the VFD according to the “HANDOFF BEG”, “HANDOFS 


INC” and “HANDOFF END” numbers programmed into the FM/AM-12005 
(if the HANDOFF Test is enabled). 


After the Handoff Test is completed successfully, the following 
will appear on the VFD: 


During most tests in the “AUTO” Test Mode, if the 
desired screen fails to appear, appears with an 


appears, the test will continue. However, when the 
test results are read after the test ends, 


will appear (See procedure 5-14-7). 


Puree eit ebie eUUTeTaTIsSsthe Handoff Test, 


Wiiieappeat and. the test wili stop at that point. 


Meer yo tne test, press: 


EXEC pe aL - oe 
- ea 
= PS = oo opt |i 20 yn 


Moa eiecne eAUtOL Lest. 1s iTinished, the VFD will display: 


o°95 


5-16 2 er Ree hes cages 

While performing a Cellular Mobile Unit Test, a number of error mes- 
Sages may appear on the VFD screen of the FM/AM-1200S. A list of these 
error messages, their meanings and some suggested remedies are: 


The FM/AM-1200S was unable to acquire a word sync after 10 successive 
attempts. The FM/AM-1200S will continue to page the mobile unit. 
Checker setting oft SOUBDEHS Contra ase 


Sey artte 
Fe Pele 


The Digital Color Code (DCC) received from tne mop) (- une. aoe 
match the one sent. The FM/AM-1200S will continue to page the mobile 
Wind te 


The. UUT did not respond: witheacorrect: imntormeation within. aes et eee 
frame or after a certain number of “data inquiries by the FM/AM- E2005. 


The Superwirsory ‘Audto Rhone CSAT) was-1 0s fdr shite  bestameCneck sere 
ting of SQUELCH Conteemt Gabi. 


FM/AM-1200S is not set to within speertications or. 
2 kHz deviation (+200Hz) for AMPS. 


7. 0=-khzedextataonstt200Hz) Tor be paces 


F220 
07 


5-14-17 Test Results Review 
A. Manual Test Results Review 


When a cellular unit test is complete, stored test information 


2ND 6 
| oo LE] on | 
is accessed by pressing: Lfuct|| ot This presents a list of test 


results on the VFD which is reviewed by pressing or mn | 


The manual test result review screens include: 


SAT Deviation Reading in kHz 0-9.999 


Frequency Error of Mobile’s Transmitter (kHz) 0000 (w/decimal) 


Signaling Tone Deviation (kHz) 0-997, 99 


bei [ANTAL AL TAT ANTAL TAL TAL TALTAL TA 
LISIN | aigigZigiZigigigiai2 
Programmed UUT Serial Number (TACS or ETACS Format) 


sia] lalalelalalalalalelela| } sx) Eve 
Pe HON WELT VARVARt An Ae) ae a a ae a a IVIA _/IIN 


Programmed UUT Serial Number (AMPS Format) 
{NOTE} 


The UUT Serial Number will display as programmed; 
CU iteea SNA ewasmeprogmamned, “SNX° will. display. 


MI TIN NMI} NAY INI MIMI NA MIMI IM NM 
PI) LUN Lal td eae 9 (gs (a en ee 


Programmed UUT Mobile ID Number 


2 oa) 
07 


eke KK 


Keak tw SR 


~ 
~ 
©) HOME 
+ 
x 


Keke kK 


Te Tae ees 


en te ie 


ot oo oF OF FO HH ho OF OE Oe HOE OH OH LH HH ee HH 


og: Le: 
07 


Kew KE 


BY FesSterrrnteust 


When 


is selected during programming of the FM/AM-1200S for a Cellular 
Test, the results of the Auto Test will be directed to the 
printer output pins of ,the RS-232. co0nnector-andad prinesoureor 
the test results may be made. 


Figure 5-10 shows..a typical. .tést. printout forme tor "AMPS Celis 
Testing (Option 15) and Figure 5-11 shows a typical test printout 
form for ETACS Celular Testing (Option to ):. 


KaAKEKE TER EMSAM’ 1200S AMPS CELL Are MD Beer OES Se 
DATE * 

LE. 1. .D., NUMBERS = I2S407 20257 USER ID# 000 = 
LE SERTAL NUMBER --.'T3000645949. SHEX Ce S2US DADC f= 2000255 5 ee 
1D 000 20 a te UE ere eee eee ae AL et SENS CHOME Ts 
POWER CLASS 2h CONT ERUOUS BANDWIDTH = 25 MHZ x 

x as re Me SFA Ee ge MOBILE TNE EPASE ED CALLE KR KKK KKK KK KKKKKKKK KKK KK 
CALLED NUMBER Veo = 
CHANNEL =). OQkeS 825.0000/870.0000 MHZ a 
FREQ. ERRGR FURL SL * 
DEVIATION Lz9GQ ake SAT ONLY is 
TRANSMITTER POWER POS lem * 
HANGUP DEVIATION OTT 4e Raz ST SAT is 
RK ee KK ee oe Kb es oe Die dB SINAD 7 ES rica ates Raber h caMRod Ro Ra WAP e Neat as Wah tab Te Oar ee ie 
ATTENUATOROUREA DING. --s--116-08M aR Orage itu V - 

SSE eS a oe OR ON ee ic Rak Loe ns POWER LEVEL ES ORK SE a Ke ee SES ee ee See ee 
Se h POWER READING PASS 7 EAP ie 

0 es et ae mA T % 

1 501.8 mW F ~ 

2 801.83 mW F bs 

o 358.5 mW F - 

4 167.0 mW F * 

2 56.7 mW F i 

6 24.2 mW F * 

7 9.9 mW P * 

Fe TIO KI KR TE ICR ROTOR Ra Oe EK HAND-OFF oi il Af WR SEK KARI eS ee ek ee a ee ee 
CHANNEL = tae 831.6600/876.6600 MHZ = 
FREQ. ERROR Bigs Pe kc! 9 Ws * 
DEVIATION 1..-95.6—KHZ SAT ONdae Se 
TRANSMITTER POWER 876.8 mW = 

Te SS ROR RE. ee ie ee ee ie eae ei ee Crraie | INITIATED GAN Fe TRS ie se Se Scie Ye ek agin sie ede ie va ake en 
CHANNEL == 1023 825.0000/870.0000 MHZ 
FREQ. ERROR HO) 22900 Kw 
DEVIATION 1 SANS Sah SAT ONLY x 
TRANSMITTER POWER 797.5 mW * 
RING DEVIATION 09 Sarr RZ id ng ye | x 
HANGUP DEVIATION 0.97 ae ee id Gale ee | * 
KKEKKEKEKKEKEEKEKEKEEE ESE EKER ERE EK ES eS eS eS Se ee ee 


Figure 5-10 AMPS Cellular Test Printout Form 


Pe 


>_< 


See ~~ TPR FM/AM 1200S E-TACS CELLULAR MOBILE AUTO TEST .******>x%* 
SS ee TA 8 1B Sale inl ee peice, * 
P MOBILE I.D. NUMBER - 2340729457 USE Re oL Ds ORb * 
SerueiLE SERIAL NUMBER - 03/05/00/08081 HEX: 1F910143 OCT: ie vas Sr 
mene 10tae02051 . SCM.- 00001 SAT -. 5970 HZ DG bea D [HOME] * 
* ROWERWCLASS. 2 CONTINUOUS EQUIPPED FOR 1000. CHANNELS * 
ta KKK KKK KKK KKEKK KKK KEKE KHK MOBILE PN IST ARED CALLER KR RK KKK KKK KKK KKK KE KEK 
* CALLED NUMBER eas * 
* CHANNEL = woo SHS 7ST 25794395125 MHZ * 
* FREQ. ERROR -Ue7 hs KUL x 
* DEVIATION es See ee Sy: On an * 
* TRANSMITTER POWER 212 5m OW * 
* HANGUP DEVIATION Oe 1 ee KHZ S-+- SAT > 
KK KKK KKKEKKEKEKKEKKEKK KEKE KEKE KEKE IKKE 12 dB SINAD TEST Sek aok. te dks peak te Kick te ate ke kde KK 
* ATTENUATOR READING = -116 dBM sh a och pes oem b * 
KEKE KKK KKK KKK KKK HRI KKK KKK KHK POWER LEVEL Nee Sap KKEKKKKKR KKK KKK KK KEKE KEK HK 
* SEMEL POWER READING PAGO) Aiea 
* 0 CL S20- OW E * 
3 x 935.9 mW F % 
* 2 gy errs a F ; 
* 3 142.7 mW F * 
* 4 58.3 mW E * 
* 5 23.6 mW F x 
* 6 9.0 mW F * 
* 3 4.90 mW P * 
(2 PC MEPS AES TSF raves eS 25TH, Se ke, ei, he. er lr a, ae, i, Ay, 9 HAND-OFF Te ES KK KKK KK KKK KKKKEKEKE KKK KEKE KK IKK 
* CHANNEL = Bie2 895 5375/7940 -5375 MHZ * 
* FREQ. ERROR —FeEZU4RKAZ sy 
* DEVIATION be OO SK Z SAIS OMe 2 = 
* TRANSMITTER POWER Peer MW : 
ee eae Pk ER kk KK CELL ie Ne Tete ED GAte Ie ke Ce Oe ee ek ee ik Be 
* CHANNEL = 1023 898 332256943 230 25 «MHZ * 
* PREU. “ERROR UU * 
* DEVIATION Pe aoUerRHZ SAT ONLY x 
* TRANSMITTER POWER Ns awe Vay) * 
* RING DEVIATION 08.06 KHZ Se PG ee 1g 2 = 
= HANGUP DEVIATION 08.06 KHZ S14 SAE > 
KEK KKK KK KKK KKK HK KKK KKK KKH KKK KKK KK KK KH KKK KKK KK KKK KKK RE KKK KKK KEKE KEKE KEKE EK KKH 


Mitte soe tee Ghee it aro eS toPrintout—Form 


ae 2. Galt Es: 


REMOTE 
COMMANDS 


CNTCHN= 
CNTCHN? 
HOMROM= 
HOMROM? 
VOCCHN= 
VOCCHN? 
MIN= 


MIN? 


SERIAL= 
SERNO? 


SERNOD= 


SERNOX= 


SERNOO= 


SATFREQ= 
SATFREQ? 
HOMETD= 
HOMEID? 
Doe= 
DCC? 
HENAB= 
HENAB? 
HBEG= 
HBEG? 
HEND= 
HEND? 
af) te 
AN 
st Ba 
HRATE? 


a a 00 
07 


RS-232 REMOTE CELLULAR COMMANDS 


DESCRIPTION 
SET CORES O! 
Return Control Channel 
Set HOME/ROAM Select 
Return HOME/ROAM Select 
Set Voice Channel 


Channel 


Return Voice Channel 
Set Mobile I.D. Number 


Return Mobile I.D. Number 


Set Serial Number as Decimal 


Return Serial Number 


Set Serial Number/Format as 


Decimal 


Set Serial 
Hexadecimal 


Set Serial 
Oc&eat 


Set SAT Frequency Select 


Number/Format as 


Number/Format as 


Return SAT Frequency Select 

La 
Return Home Area I.D. # 
Set Digital 
Return. Digital Col orstodce 
Set Handoff Test Enable 
Return Handoff Test Enable 
Set Handoff Test Begin # 
Return Handoff Test Begin # 
Set Handoff End Channel 
Return Handoff End Channel 
yet rhandetis Fast 
Return Handoff Test 
Set Handoff Delay Rate 
Return Handoff Delay Rate 

Tape. =13 


os 


Set Home Area 


Color Code 


Increment 


Increment 


RS-232 Remote Cellular Testing Commands 


X 
RANGE OF VALUES 
DP 02s - Ae ee 
1 (=f1023 AMPSIARET ACS2 
"HOMES «>: =ROAM: 
SFL UM Ex oy seats se 
1 - 1023 AMPS, ETACS* 
1 +a bO2SSAMP Sb PR Gore 
10 decimal-dit gi ts oe 
"ye nen 
10 decimal -ditgitssos 
nie nan 
11 decimal digits 
8 hexadecimal or 11 
octdal/dec iis | -o1d1ee 
11 decimal digits 
8 hexadecimal digits 
lil .OCtadredmgints ( 
5970/6000/6030 
5970/6000/6030 
S decimail= dig ues 
5 decimal. 2 rones 
Ostet bee 
De eeee 
0 = Disabled, 1 = Enabled 
0 = Disabled, 1 = Enabled 
1, = L023 5AMP See AS 
I = 10297 AMPS) ea Gee 
1 -S8 0239 AMPS. EEA oe 
1. -- LOZ S VAMP SSE Acs 
On 22999 
Q-> 999 
Oc S2S5econds 
0 = 19 eS econ ge 


REMOTE 
COMMANDS DESCRIPTION RANGE OF VALUES 
CFMT= Specify Cellular Format SP Se a eet al A Coe 
CFMT? Return Cellular Format EPs eet pot eee ha Ce 
OPID= Specify Operator I.D. Number aec Mal .o 1s 
OPID? Return Operator I.D. Number See Cand le sU.tcet tS 
PENAB= Set Printer Enable 1 = Enabled 0 = Disabled 
PENAB? Return Printer Enable Status 1 = Enabled 0O = Disabled 
PBAUD Set Printer Baud Rate OU = > PTO 4 = 2400 
Lea S300 5 = 4800 
2 = 600 6 = 9600 
Bre OD 
PBAUD? Return Printer Baud Rate 0 = 110 4 = 2400 
a 350 0 5 = 4800 
2 ee OU 6 = 9600 
3 = 1200 
PDATA= Set Ppniter Data Bi1ts 1]OTes 
PDATA? pecurar +einter Data Bits jj iS Be ye) 
PSTOP= JeGer Tenet eS tLOp BEtS Teas 7 
PSTOP? Pevurn “Printer -Stop Bits DO 
PPARITY= Soe a riber. Party 0 None 1 = Odd 
2 = Even 
BPARITY ? Pectin Crinter: Parity Fo= None Nene wee eRe Ra 
2 = Even 
GCALLC Execure Gelbk=alnittated Cal-l 
Processing Test 
CALLM Execute Mobile-Initiated 
Gall eProcessing Test 
CALLA Pxecute Ca lieProcess ing? Fest 
in Auto-Test Mode 
CERT S ? Return Result of Call Pao Passe ham Fa 1 | 
Processing lest 
CABORT Rportace. lular “Radio Lest 
SATDEV? Return SAT Tone Deviation (ae =ae79'9 9 
Reading 
XPWR? Return Mobile Transmitter Paaraee es AS Bo 


Signal Level 


XERR? Return Mobile Transmitter 05-4999 9 
Frequency Error 


BE EV? Return Signal Tone Deviation une L109 999 
ee eo ee ee AL See One 2047 (1001 - 1328 Invalid) 
foapre 5-13  RS-232 Remote Cellular Testing Commands (Cont. ) 
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